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PREFACE. 


The  preparation  of  the  American  Ephemeiis  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account  of 
this  preparation  and  the  values  of  the  constants  adopted  will  be  found  in 
the  Preface  and  Appendix  of  the  first  volume,  for  the  year  1855. 

In  the  volume  for  1865  the  star  ephemeris  was  greatly  enlarged; 
new  places  of  the  stars  adopted ;  the  form  For  moon  culminations  and 
moon-culminating  stars  changed  so  that  less  space  was  required ;  mean 
solar  time,  instead  of  sidereal  time,  used  in  the  dates  of  the  ephemeris 
for  the  meridian  i)f  Washington ;  Bessel's  notation  in  the  formulae  for 
star-reductions  substituted  for  Baily's.  Several  other  changes  of  less 
importance  were  made. 

In  the  volume  for  1869  some  slight  changes  were  made  in  the  epheme- 
rides  of  Venus  and  Mars,  and  in  the  arrangement  of  the  stars;  and  the 
explanations  of  the  arrangement  and  use  of  the  tables  were  revised  so 
as  to  adapt  them  to  the  wants  of  operators  at  sea  or  in  the  field. 

In  the  volumes  for  1870-1873  the  ephemeris  of  Neptune  is  derived 
from  Newcomb's  tables ;  the  ephemerides  of  the  outer  planets  are  given 
for  Washington  mean  noon  instead  of  sidereal  0**;  and  hourly  differences, 
instead  of  the  logarithms,  for  interpolation ;  new  places  adopted  for  the 
i^ndanl  stars;  some  changes  made  in  the  pages  of  occultations ;  and  the 
table  of  [xisitions  of  Observatories  revised. 

J.  H.  C.  COFFIN, 

Prof.  Math,  U.  S.  Nopjf^  SupcrirUendenl. 
Washivotoii,  Jfavembtr  1,  1S70. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOCJrCAL  ERAS. 

rue  YEAR  1873,  WUICII  comprises  the  latter  part  of  the  97tII  AMD  THE  BEGINNING 
OF  THE  98th  year  OP  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OP  AMERICA,  COIl- 
RESPONDS 


fc4 
44 
fc4 

44 


ft4 


riic  year  6586  of  the  Julian  Period ; 

7381-82  of  the  Byzantine  era; 
5633-34  of  the  Jewish  era ; 

2626  since  the  foundation  of  Rome,  according  to  Varro; 

2620  since  the  beginning  of  the  era  of  Nabonassar,  whicli  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967lh  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ. 
2649  of  the  Olympiads,  or  the  first  year  of  the  663d  Olympiad,  commencing  in 
July,  1873,  if  we  fix  the  era  of  the  Olympiads  at  775J  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
**        2185  of  the  Grecian  era,  or  the  era  of  the  Seleucidcc ; 
**         1589  of  the  era  of  Diocletian. 
Tlie  year  1290  of  the  Mohammedan  era,  or  the  era  of  the  Ilegira,  begins  on  the  Isl 
.»t  March,  1873. 

The  first  day  of  January  of  the  year  1873  is  the  2,405,160th  day  since  the  conimencc- 
iiH»nt  of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 


Uominical  Letter E 

ripact    .        .......         *- 

L'tnar  Cycle  or  Golden  Number       .      12 


Solar  Cycle       , 6 

Roman  Indiction 1 

Julian  Period 6586 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE   PLANETS,  &c. 


o 

The  Sun. 

€ 

The  Moon. 

5 

Mercury. 

9 

Venus. 

0  or    6 

The  Earth 

c? 

Mars. 

^ 

Jupiter. 

h 

Siiturn. 

S 

Uranus. 

V 

Ncptuue 

SIGNS   OF  THE   ZODIAC. 


Sumnici 
signs 


T  Aries, 

y  Taurus, 

n  Gemini. 

25  Cancer. 

tgj  Virgo. 


Autumn 
signs. 

VVinlcr 
signs. 


^  Libra. 
^   Scorpio. 
^    Sagittarius. 
"VJ  Capricornus. 
;:S^  Aquarius. 
X   Pisces. 


ASPECTS. 

(j    Conjunction,  or  having  the  same  Longitude  or  Riglit  Ascension. 
Q    Quadrature,  or  differing  90®  in  "  *'  " 

g    Opposition,  or  differing  180®  in  "  "  " 


ABBREVIATIONS. 


Q 

8 

N. 

E. 


Ascending  Node. 
Descending  Node. 
North.     S.   Soutli. 
East.      W.    West. 
Degrees. 


/ 
// 
ii 
111 


Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


ASTEONOMICAL  EPHEMEBIS 


FOH  THE  USE   OP 


NAVIGATORS 


3 


JANUARY,  1873. 


I. 


AT  GREENWICH  APPARENT  NOON. 


4 
I 

o 

C3 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Tliur. 

Frid. 
Sat. 

SU71, 

Mod. 

Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mori. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 


I 

o 

.a 

o 
>i 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


ApparcrU 
Bight  Asceiisiou. 


Diff.  for 
1  hour. 


h 


111 


18  48  48.80 

18  53  13.6l| 

18  57  38.03 

19  2  2.03 
19  6  25.59 
19  10  48.66 

19  15  11.23 

19  19  33.28 

19  23  54.79 

19  28  15.70 

19  32  36.01 

19  36  55.70 

19  41  14.75 

19  45  33.15 

19  49  50.90 

19  54  7.97 

19  58  24.34 

20  2  40.00 

20  6  54.94 

20  11  9.17 

20  15  22.65 

20  19  35.38 

20  23  47.34 

20  27  58.53 

20  32  8.93 

20  36  18.53 

20  40  27.33 

20  44  35.33 

20  48  42.50 

20  52  48.84 

20  56  54.34 

21  0  59.01 


1.041 
1.02C 
1.009 

0.091 
0.972 
0.952 

0.030 
0.907 
0.883 

0.858 
0.834 
0.808 

0.781 
0.754 
0.72C 

0.696 
0.667 
0.637 

0.607 
0.577 
0.546 

0.514 
0.482 
0.450 

0.417 
0.383 
0.349 

0.315 
0.281 
0.246 

0.2U 
0.176 


Apparent 
Det'liDation. 


Diff.  for 
1  hour. 


// 


S.22  58  57.4   12.88 
22  53  34.6   14.02 


22  47  44.5 


15.15 


22  41  27.3  16.28 
22  34  43.1:  17.41 
22  27  32.0   18.52 

22  19  54.5  19.61 
22  11  50.7  20.70 
22     3  20.7   21.79 


21  54  24.7  i  22.86 
21  45  3.3  23.92 
21   35  16.7    24.97 


21  25  5.0  26.01 
21  14  28.5  27.03 
21     3  27.8^  28.04 


20  52     2.9 


29.03 


20  40   14.1 1  30.01 

20  28     2.0;  30.98 

20  15  26.7J  31.95 

20     2  28.51  32.89; 

19  49     7.7'  33.83  i 


19  35  24.8   34.74 
19  21  20.2,  35.64 ; 
19     6  54.0'  36.52 1 


18  52  6.6 
18  36  58.7 
18  21  30.6 

18  5  42.5 
17  49  34.8 
17  33     8.1 

17  16  22.6 
S.  16  59  18.9 


37.40 
38.25 
39.08  I 

I 
39.91 , 

40.71 : 

41.50 

42.27 
43.02  i 


Seuii- 
diametcr. 


Sidereal 

Tlnio 

of  the 

Semi- 

diainir^CT 

])a8sinj( 

tho 

Merid- 

iiui. 


6  18.37 

6  18.37 

6  18.36 

6  18.36 

6  18.35 

6  18.33 

6  18.31 

6  18.28 

6  18.24 

6  18.20 

6  18.15 

6  18.10 

6  18.04 

6  17.97 

6  17.90 

6  17.82 

6  17.73 

6  17.64 

6  17.55 

6  17.45 

6  17.34 

6  17.23 

6  17.12 

6  17.00 

6  16.88 

6  16.75 

6  16.62 


16.49 
16.36 
6  16.22 


6 
6 


6  16.08 
6  15.93 


71.05 
71.01 
70.96 

70.91 
70.85 
70.79 

70.72 
70,65 
70.58 

70.50 
70.42 
70.34 

70.25 
70.16 
70.07 

69.97 
69.88 
69.78 

69.68 
69.57 
69.46 

69.35 
69.24 
69.13 

69.02 
68.91 
68.80 

68.68 
68.57 
68.45 

68.34 
68.23 


Equation  of 

Time, 

to  be. 

added  to 

AppareiH     Diltfoi 

2'ime.         1  Iiour. 


in  a           H 

3  59.08  1.182 

4  27.25  1.107 

4  55.03  1.150 

5  22.41  1.132 

5  49.35  1.113 

6  15.78  1.093 

6  41.73  1.071 

7  7.14  1.048 
7  32.02  1.024 

7  56.30  0.999 

8  19.99  0.975 

8  43.06  0.949 

9  5.49  0.922 
9  27.27  0.895 
9  48.40  0.867 

10  8.86  0.838 

10  28.62  0.809 

10  47.67  0.779 

11  6.01  0.749 
11  23.64  0.719 
11  40.51  0.688 

11  56.63  0.0^ 

12  12.00  0.024 
12  26.59  0.592 

12  40.39  0.559 

12  53.41  0.526 

13  5.62  0.492 

13  17.02  0.459 

13  27.59  0.424 

13  37.34  0.389 


13  46.28 
13  54.37 


0.354 
0.319 


Note.— Meau  Time  of  the  Seroidiameter  iMisaing  may  be  fonud  by  Babtractixig  08.19  from  the  Sidereal  Tivae. 


II. 


JANUARY,  18T3 


S 


AT  GREENWICH  MEAN  NOON. 


Wed. 

Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Smi. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

!  Mon. 

j 
Tucn. 
'  Wed. 
'  Thur. 

Frid. 
Sat. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Ki^'ht  AsccDHiou. 


18  48  48.07 
18  53  12.80 

18  57  37.13 

19  2  1.07 
19  6  24.55 
19  10  47.54 

19  15  10.05 
19  19  32.01 
19  23  53.44 

19  28  14.28 
19  32  34.52 
19  36  54.15 

19  41  13.13 
19  45  31.47 
19  49  49.17 

19  54  6.17 

19  58  22.49 

20  2  38.10 

20  6  52.99 
20  11  7.17 
20  15  20.61 

20  19  33.30; 
20  23  45.22 , 
20  27  56.37  | 

20  32  6.74 ' 
20  36  16.31 
20  40  25.08 

20  44  33.05  \ 
20  48  40.20 , 
20  52  46.52 

20  56  52.00 

21  0  56.65 


Diff.  for 
1  hour. 


8 

1.038 
J  .023 
l.OOi) 

0.988 
0.9C9 
0.949 

0.927 
0.904 
0.880 

0.855 
0.831 

0.805 

0.778 
0.751 
0.723 

0.094 
0.()(>5 
0.0*35 

0.605 
0.575 
0.544 

0.512 
0.480 
0.448 

0.415 
0.382 
0.348 

0.314 

0.280 
0.245 

0.210 
0.175 


Apparent 
Declinntiou. 


Diff.  for 
1  hour. 


Equation  of 

Time, 

to  he 

subtracted 

from, 

Mean 

Biff,  for 

Time. 

1  hour. 

// 


S.22  58  58.2  12.87 
22  53  35.6'  14.01 
22  47  45.7;  15.14 


22  41  28.7 
22  34  44.7 
22  27  33.9 


1G.27 
17.40 
18.5J 


22   19  56.5  19.C0 

22  11  52.9  20.C9 

22     3  23.3|  21.78 

21  54  27.7,  22.85 

21  45     6.6  23.91 

2 J  35  20.2|  24.90 

1 

21  25     8.8  2G.00 

21   14  32.7i  27.02 

21     3  32.3'  28.03 


20  52  7.7  29.02 

20  40  19.3'  30.00 

20  28  7.5  30.97 

20  15  32.5'  31.94 

20     2  34.5:  32.88 

19  49  14.2'  33.82 

19  35  31.6  34.73 

19  21  27.3  35.(i3 

19     7  1.4  30.51 

18  52  14.4  37.39 

18  37  6.8  38.24 

18  21  39.0'  39.07 


18 


5  51.2 


39.90 


17  49  43.8  40.70 

17  33  17.4  41.49 

17  16  32.2  42.20 

S.  16  59  28.9  43.01 


m       H 

3  58.99 

4  27.16 

4  54.93 

5  22.31 

5  49.24 

6  15.67 

6  41.62 

7  7.02 


» 

1.182 
1.167 
1.150 

1.132 
1.113 
1.093 

1.071 
1.048 


7  31.89'  1.024 


7  56.17 

8  19.86 

8  42.94 

9  5.35 
9  27.13 

9  48.28 


0.999 
0.975 
0.949 

0.922 
0.895 
0.867 


10  8.72'  0.838 
10  28.48  [  0.809 
10  47.53     0.779 


1 1  5.87 
11  23.49 
11  40.37 


0.749 
0.719 
0.688 


11  56.50  0.656 

12  11.871  0.624 
12  26.46  I  0.592 

1 

12  40.27,  0.559 

12  53.29,  0.526 

13  5.50  Q.492 


Sidereal 

Time 

or 

Ikiglit  Asccnnioii 

of 

Mean  Sun. 


li      m       n 

18  44  49.08 
18  48  45.64 

18  52  42.20 

16  56  38.76 

19  0  35.31 
19  4  31.87 

19  8  28.43 
19  12  24.99 
19  16  21.55 

19  20  18.11 
19  24  14.66 
19  28  11.21 

19  32  7.78 
19  36  4.34 
19  40  0.89 

19  43  57.45  ! 
19  47  54.01  ! 


19  51 


50.57 


19  55  47.12 

19  59  43.68 

20  3  40.24 

20  7  36.80 
20  11  33.35 
20  15  29.91 

20  19  26.47 
20  23  23.02 
20  27  19.58 


13  16.91 :  0.459     20  31   16.14 


13  27.51  '  0.424 
13  37.27     0.389 

I 
13    16.19     0.354 
13  54.29  !  0.319 


20  35  12.69 
20  39     9.25 

20  43     5.81 
20  47     2.36 


NoTK. — The  Si'miili-iinotor  for  Mean  Xoon  \\\,\\  be  asHunietl  tlu*  name  as  that  for  Apparent  y(;on.  |    Diff.  f«»r  1  hour. 
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III 


g 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


AT  GREENWICH  MEAN  NOON. 


i 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


True  LONGITUDE. 


// 


281  13  28.1 

282  14  39.3 

283  15  50.2 

284  17  0.6 

285  18  10.6 

286  19  20.2 

287  20  29.3 

288  21  37.8 

289  22  45.7 

290  23  53.2 

291  25  0.1 

292  26  6.4 

293  27  12.2 

294  28  17.6 

295  29  22.5 

296  30  26.9 

297  31  30.9 

298  32  34.5 

299  33  37.7 

300  34  40.5 

301  35  42.8 

302  36  44.7 

303  37  46.0 

304  38  46.7 

305  39  46.8 

306  40  46.2 

307  41  44.8 

308  42  42.5 

309  43  39.2 

310  44  34.8 

311  45  29.2 

312  46  22.3 


It 


13  42.5 

14  53.5 

16  4.2 

17  14.4 

18  24.2 

19  33.6 

20  42.5 

21  50.8 

22  58.5 

24  5.9 

25  12.6 

26  18.7 

27  24.3 

28  29.5 

29  34.3 

30  88.5 

31  42.3 

32  45.7 

33  48.8 

34  51.5 

35  58.6 

86  55.3 

37  56.4 

38  57.0 

89  57.0 

40  56.2 

41  54.6 

42  52.1 

43  48.7 

44  44.2 

45  38.4 

46  31.3 


Difll  for 
1  hour. 


52.96 
52.94 
52.93 

52.91 
52.90 
52.88 

52.86 
52.84 
52.82 

52.60 
52.78 
52.76 

52.74 
52.72 
52.70 

52.68 
52.66 
52.64 

52.62 
52.60 
52.58 

52.56 
52.54 
52.51 

52.46 
52.45 
52.42 

52.38 
52.34 
52.29 

52.24 
52.18 


LATITUDE. 


It 


-0.64 
0.66 
0.66 

0.63 
0.57 
0.49 

0.89 

0.27 

-0.14 

0.00 

+0.13 

0.25 

0.34 
0.41 
0.47 

0.49 
0.48 
0.48 

0.35 

0.25 

+0.13 

0.00 

-0.13 

0.26 

0.89 
0.50 
0.59 

0.66 
0.71 
0.72 

0.69 
-0.62 


liOglTltluil 

of  tho 

BadinsYcctor 

of  tho 

Eftrih. 


9.9926677 
.9926682 
.9926705 

.9926744 
.9926809 
.9926893 

.9926999 
.9927130 
.9927287 

.9927469 
.9927676 
.9927911 

.9928174 
.9928466 
.9928786 

.9929134 
.9929508 
.9929908 

.9930334 
.9930783 
.9931254 

.9931746 
.9932258 
.9932788 

.9938334 
.9933895 
.9934471 

.9935068 
.9935668 
.9936286 

.9936918 
9.9937564 


Difll  for 
Ihonr. 


-O.l 

+  0.6 

1.4 

2.2 

3.1 
4.0 


5.0 
6.0 
7.0 


8.1 

9.2 

10.4 

ll.C 
12.6 
14.0 

15.1 
16.2 
17.2 

18.2 
19.1 
20.0 

20.9 
21.7 
22.4 

23.1 
23.7 
24.3 

24.9 
25.5 

26.0 

26.0 
+27.2 


Hean  Time 

of 
Sidereal  Oh. 


5  14  19.27 
5  10  23.36 
5  6  27.45 

5  2  81.53 
4  58  35.62 
4  54  89.71 

4  50  43.80 
4  46  47.89 
4  42  51.98 

4  88  56.07 
4  85  0.16 
4  81  4.25 

4  27  8.84 
4  28  12.43 
4  19  16.51 

4  15  20.59 
4  11  24.68 
4  7  28.77 

4  8  32.86 
3  59  86.95 
3  55  41.04 

3  51  45.13 
8  47  49.21 
3  43  53.80 

8  39  57.89 
3  36  1.48 
8  82  5.57 

3  28  9.65 
3  24  13.74 
3  20  17.83 

3  16  21.92 
3  12  26.02 


KOTK :  A  oorresponds  to  the  true  eqninox  of  tho  (laic,  X'  to  tho  fnean  cqniooz  of  Janimry  Od. 


Diif.  for  1  hour. 
— 9».829G 
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GREENWICH  MEAN  TIME. 

1 

THE 

MOON'S 

1 
1 

8£MIDIAM£TER. 

HORIZONTAL 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

NOOXL 

Midnight 

Noon. 

Diff.  for 
Ihoor. 

Midnight. 

Diff.  fop 
1  hoiir. 

Diff.  for 
Ihoor. 

Noon. 

1 

2 
3 

16  36.3 
16  30.1 
16  20.6 

16  33.7 
16  25.7 
16  15.0 

60  56.1 
60  27.4 
59  52.5 

// 
-0.C4 

1.33 

1.64 

60  40.5 
60  11.2 
59  31.9 

-0.95 
1.4G 
1.77 

Ii      m 

2  26.5 

3  24.5 

4  17.9 

m 

2.51 
2.31 
2.13 

d 

2.2 
3.2 
4.2 

4 
5 
6 

16    9.1 
15  56.7 
15  44.4 

16    2.9 
15  50.5 
15  38.5 

59  10.0 
58  24.5 
57  39.4 

1.80 
1.91 
l.tO 

58  47.4 
58     1.7 
57  17.8 

1.90 
1.88 
1.76 

5    7.6 

5  54.9 

6  41.1 

2.01 
1.94 
1.92 

5.2 
6.2 
7.2 

7 
8 
9 

15  32.9 
15  22.5 
15  13.4 

15  27.5 
15  17.8 
15    9.3 

56  57.1 
56  19.0 
55  45.4 

l.Cd 
1.49 
1.30 

56  37.5 
56     1.6 
55  30.4 

1.59 
1.40 
1.20 

7  27.4 

8  14.8 

9  3.8 

1.95 
2.01 
2.08 

8.2 

9.2 

10.2 

10 
11 
12 

15    5.5 
14  58.9 
14  53.5 

15    2.1 
14  56.0 
14  51.2 

55  16.6 
54  52.3 
54  32.3 

I.IO 
0.92 
0.74 

55    3.9 
54  41.8 
54  23.9 

1.01 
0.83 
0.65 

9  54.5 

10  46.2 

11  37.9 

2.14 
2.16 
2.14 

11.2 
12.2 
13.2 

13 
14 
15 

14  49.2 
14  46.1 
14  44.3 

14  47.5 
14  45.1 
14  44.1 

54  16.6 
54    5.4 
53  59.1 

0.56 

0.37 

-0.14 

54  10.4 
54     1.6 
53  58.1 

0.47 

0.26 

-0.02 

12  28.5 

13  17.0 

14  3.0 

2.07 
1,97 
1.86 

14.2 
15.2 
16.2 

16 
17 
18 

14  44.3 
14  45.9 
14  49.7 

14  44.9 
14  47.6 
14  52.4 

53  58.6 

54  4.8 
54  18.5 

+0.11 
0.40 
0.74 

54    0.8 
54  10.6 
54  28.5 

+0.25 
0.57 
0.92 

14  46.6 

15  28.4 

16  9.1 

1.77 
1.71 
1.69 

17.2 
18.2 
19.2 

19 
20 
21 

14  55.7 

15  4.2 
15  15.1 

14  59.6 

15  9.3 
15  21.4 

54  40.6 

55  11.7 
55  51.7 

l.U 
1.48 
1.85 

54  55.0 

55  30.6 

56  14.9 

1.29 
1.67 
2.02 

16  49.7 

17  31.3 

18  15.2 

1.70 
1.77 
1.90 

20.2 
21.2 
22.2 

22 
23 
24 

15  28.2 
15  43.2 
15  59.2 

15  35.5 

15  51.2 

16  7.2 

56  40.1 

57  35.1 

58  33.8 

2.17 
2.39 
2.46 

57  6.9 

58  4.2 

59  3.1 

2.30 
2.45 
2.42 

19    2.7 

19  54.9 

20  52.5 

2.07 
2.29 
2.52 

23.2 
24.2 
25.2 

I 
25 
26 
27 

16  14.9 
16  28.9 
16  39.5 

16  22.2 
16  34.7 
16  43.1 

59  31.5 

60  22.8 

61  1.6 

2.31 
1.91 
1.29 

59  58.3 

60  44.1 

61  14.9 

2.14 
1.63 
0.91 

21  55.0 
23    0.1 

6 

2.66 
2.70 

26.2 
27.2 
28^ 

28 
29 
30 

16  45.4 
16  45.7 
16  40.6 

16  46.2 
16  43.8 
16  36.2 

61  23.3 
61  24.5 

61     5.8 

+0.49 

-0.38 

1.16 

61  26.5 
61   17.5 
60  49.8 

+0.05 

-0.79 

1.49 

0  5.1 

1  7.2 

2  4.5 

2.64 
2.4fV 
2.30 

29.2 
0.8 
1.8 

81 
82 

16  30.9 
16  17.8 

16  24.7 
16  10.5 

60  30.1 
59  42.1 

1.78 
-2.17 

60    7.3 
59  15.3 

2.01 
-2.23 

2  57.8 

3  48.0 

2.14 
2.04 

2.8 
3.8 

6  JANUARY,  1873.  T. 


VI. 


JANUARY,  1873. 


t 

GREENWICH 

MEAN  TIME. 

r 

THE  MOON'S  RIGHT 

ASCE 

Diff. 
for  I  111. 

NSIOxV  AND  DECLINATION. 

Hour.  Right  AHceimion.  f^^f'^      Dctlinatlon. 

1 

Ilodr. 

Right  AaconsioD. 

^    Diff. 
for  1  111. 

1 

1 

DecUnatioD. 

Diff.    ! 
;  for  1  m. 

SUNDAY  5. 

TUESDAY  7. 

1 

1 
1 

1 

h     in      8 

R 

0      /      //   1       it 

li     ni      K 

H 

0      #       »/ 

"    ! 

0 

0  44  19.37 

2.0535 

N.  0  19  18.8;   15.166 

0 

2  21  52.14 

2.0391 

N.ll  40  21.*^ 

13.076 

1 

0  4G  22.51 

2.a>13 

0  34  28.2 

15.147 

1 

2  2.3  54.5;i 

2.04a'. 

11  59  23.8 

13.00B  , 

2 

0  48  25.5.3 

2.0-193 

0  49  3t).4 

15.127 

2 

2  25  57.00 

2.0419 

12  12  22..i 

12.940 

3 

0  50  28.43 

2.0474 

1     4  43.4 

15.106 

3 

2  27  59.5() 

2.0434 

12  25  10.5 

12.871   . 

4 

0  52  31.22 

2.0456 

1  19  49.1 

15.0ai 

4 

2  30    2.21 

2.0449 

12  ;w    (>.7 

12.601 

» 
o 

0  54  ;j:j.90 

2.0436 

I  34  53.4 

15.060 

5 

2  32    4.95 

2.04C.-. 

12  50  52.7 

12.731 

G 

0  50  3(i.47 

9.0421 

1  49  50.3 

15.036 

() 

2  34    7.78 

2.04.  >1 

13    3  34.4 

12.659 

7 

0  58  ;w.y5 

2.0405 

2    4  57.7 

15.010 

7 

2  ;Ui  10.71 

2.0497 

13  10.11.8 

12.5t<7  , 

S 

1     0  41.a3 

2.0390 

2  19  57.5 

14.982 

8 

2  38  13.75 

2.0514 

13  28  44.8 

12Jil3 

0 

1     2  43.01 

.  2.0375 

2  34  55.()    14.954 

9 

2  40  10.1K) 

2.05:k 

13  41  13.4 

12.439 

10 

1     4  45.82 

2.03G1 

2  49  52.0    14.923 

10 

2  42  20.15 

2.0550 

13  5;}  37.5 

12.304 

11 

1     (;  47.94 

2.03  li^ 

3     4   40.0     14.89G 

11 

2  44  2:^.5 1 

2.0569 

14    5  57.1 

12.289 

12 

1     8  49.98 

2.033C 

3  19  .'J9.5;  i4.b64 

12 

2  40  2().<n) 

2.05^^ 

14  18  12.i 

12.912  ' 

13 

1  10  51.9ti 

2.0&J5 

3  34  30.5;   14.832 

13 

2  48  30.58 

2.060H 

14  30  22.0 

19.134   ! 

14 

1  12  53.87 

2.0314 

3  49  19.4 1   14.799 

14 

2  50  34.29 

9.0&29 

14  42  28.3 

12.055  ■ 

15 

1  14  55.72 

2.0304 

4      4     0.3j    14.764 

15 

2  52  38.13 

2.0650 

14  54  29.3 

11.976  1 

10 

1  l(i  57.52 

2.0235 

4  18  51.  J 

14.729 

10 

2  54  42.09 

2.0G71 

15    0  25.5 

11.896  , 

J7 

1  18  59.27 

2.02^; 

4  33  3:3.8 

14.692 

17 

2  5()  4(>.17 

2.0693 

15  18  10.8 

11.815 

It* 

1  21    0.9<) 

2.02** 

4  48  14.3 

14.6S4 

IS 

2  58  50.:38 

2.0715 

15  30    3.3 

11.733  , 

HI 

1  2; J    2.01 

2.0273 

5    2  52.5 

14.616 

19 

3    0  54.72 

2.orj8 

15  41  44.H 

11.650  , 

tiO 

1  25    4.2:} 

2.026ij 

5  17  28.3 

14J>77 

20 

3    2  59.20 

2.07GO 

15  53  21.3 

11J)66 

21  1 

1  27    5.82 

S.02G3 

5  32    1.8 

14.536 

21 

3    5    3.82 

2.07  d3 

10    4  52.8 

11.482 

22 

1  2J)    7M 

2.0256 

5  40  32.8 

14.495 

22 

3    7    8.57 

2.08U6 

10  10  19.2 

11.397 

2:j 

1  31    8i>-^ 

2.0254 

N.  0     1     1.2 

14.152 

2:J  . 

3    9  13.40, 

2.0C3U 

N.IO  27  40.4 

11.311 

MC 

)NDiV 

Y  6. 

WEDNESDAY  8. 

• 

1 

0 

1  ;»  10.43 

2.0251 

N.  0  15  27.1    14.408 

0 

3  11  18.4!> 

2.0Aw 

N.K)  38  5(5.5 

11.994 

1 

1  35  1U*>3 

2.0249 

()  2<l  50.3     J4J64 

I 

3  13  2;).07 

2.0h7'. 

10  50    7.4 

11.137 

2 

1  37  13.^2 

2.024ti 

0  44  10.8    14.319 

2 

3  15  28.99 

2.090(1 

17     1  12.9 

11.048 

3 

1  3JI  14.91 

2.0247 

<>  58  28.0'    14.272 

3 

3  17  ;J4.4(> 

2.0921 

17  12  13.1 

10.958 

4 

1  41  10.40 

2.0248 

7   12  43.5!    14.225 

4 

3  19  40.08 

2.09-19 

17  2:3    7.9 

10.668 

5 

1  43  17.89 

2.0250 

7  20  55.51    14.176 

5 

3  21  45.85 

2.0974 

17  33  57.2 

10.777 

IS 

J  45  UUJ7 

2.0251 

7  41    4.7    14.126 

0 

3  23  51.70 

2.0999 

17  44  41.1 

10.685 

7 

1  47  20.87 

2.0253 

7  55  10.9    14.070 

3  25  57.8:^ 

2.1025 

17  55  19.5 

10-i93 

6 

1  49  ^2.:}9 

2.025(3 

8      9    14.0     14.025 

8 

3  28    4.G0 

2.1050 

18    5  52.2 

10.499 

U 

1  51  23.94 

2.0260 

8  23  13.9    13.972 

9 

3  30  10.44 

2. 1070 

18  10  19.3 

.0.401   , 

10 

1  5:}  25.51 

2.0264 

8  37  10.7    J3.919 

10 

3  32  10.97 

2.1102 

18  2<>  40.7 

0.309 

11 

1  55  27.11 

2.0-JCO 

8   51      4.2     13.864 

11 

3  lU  2.3.()l) 

2.1 12U 

18  30  50.4 

.0.913 

12 

1  57  28.73 

2.0J75 

9    4  54.5    13.809 

12 

3  30  30.52 

2.1155 

18  47    0.3 

.  1.1 16 

13 

1  5il  ;wjft> 

2.02iiil 

9   18  41.5     13.753 

13 

3  38  37.54 

2.11^^,» 

18  57  10.4 

0^19 

11 

2     I  :«.09 

2.028(5 

9  :«  25.0     13.696 

14 

3  40  44.72 

2.1209 

19    7    SM 

0.921 

15  ' 

2    3  *}.84 

2.0296 

9  40    5.0    i3jy.- 

15 

3  42  52.05 

2.ie;i6 

19  17     0.9 

i».H22 

IG 

2    5  :r>.<vi 

2.030-1 

9  59  41.5    13-,*) 

10 

3  44  59.54 

2.1263 

19  20  47.3 

9.722 

17 

2    7  :J7.48 

3.0313 

10    13   14.5     13.520 

17 

3  47    7.20 

2.1291 

19  3()  27.0 

9.62> 

\6 

2    9  39.:i8 

a.032-.> 

10  20  44.0     13.459 

IS 

3  49  15.02 

2.131^ 

19  40     1.1: 

9.520  ' 

HI 

2  11  4i;m 

3.0332 

10  40    9.8    13J97 

19 

3  51  23.01 

9.1315 

19  55  30.1 

9.418  ' 

20 

2  13  43.30 

3UKM3 

10  5:)  31.8     13.334 

20 

3  5:1  31.10 

2.1372 

20    4  52.'< 

9.315   ' 

21 

2  15  45.45 

9.0354 

11      0  49.9.    13.970 

21 

3  55  39.47 

2.1399 

20  14    8.0 

9.219  1 

22 

2  17  17.01 

1    2.03G6 

11   20     4.2     13.206 

32 

3  57  47.94 

2.14*J6 

20  23  17.0 

9.107 

'23 

2  19  49.84 

,    9.037b 

11  33   14.0     13.149 

2:1 

3  59  50.58 

9.1454 

20  32  20.9 

9.009 

24 

2  21  52.14 

.    2.0331 

N.ll  46  21.2    13.076 

24 

4    2    5.39 

2.1 4S1 

X.20  41  17.9 

e.896 

8 
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VII. 


1 

GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoeoBicm. 

Dlff. 
for  1  in. 

Becliuntion. 

Diff. 
for  I  m. 

Hour.  Right  Ascension. 

1 

Diff. 
forlm. 

Declination. 

Dift 
for  1  m. 

THU 

RSDi^ 

lY  9. 

SATURDAY  11. 

li    ni      s 

H 

.         O          /           // 

u 

li    m     H 

s 

o      /       */  1 

u 

0 

4    2    5^ 

3.1481 

N.20  41  17.9 

8.896 

0 

5  47  56.16 

9iM70 

N.25  34  21.7 

3.118 

1 

4    4  14^ 

S.1508 

20  50    8.5 

8.790 

1 

5  50  11.01 

9.9479 

25  37  24.8 

9JW7 

2 

4    6  23.49 

ii.l535 

20  58  52.7 

8.683 

2 

5  52  25.90 

9.9486 

25  40  20.0 

9.856 

3 

4    8  32.78 

9.15(19 

21    7  30.5 

8.575 

3 

5  54  40.83 

9.9499 

25  43    7.4 

2.794 

4 

4  10  42.24 

9.15£9 

21  16    1.7 

8.466 

4 

5  56  55.80 

9.9498 

25  45  46.9 

9.503 

5 

4  12  51. 8G 

9.1617 

21  24  2(3.4 

8.356 

5 

5  59  10.80 

9.9503 

25  48  18.5 

9.461 

6 

4  15    1.G4 

9.1644 

21  32  44.5 

8.946 

6 

6    1  25.83 

9.9507 

25  50  42.3 

9.330 

7 

4  t7  11.59 

9.1671 

21  40  56.0 

8.135 

7 

6    3  40.89 

9.9511 

25  52  58.2 

3.196 

8 

4  19  21.69 

9.1697 

21  49    0.8 

6.093 

8 

6    5  55.97 

9.9514 

25  55    6.1 

9.066 

9 

4  21  31.95 

S.1733 

21  56  58.9 

7.911 

9 

6    8  11.06 

9J2516 

25  57    ai 

1.934  ; 

10 

4  23  42.3() 

9.1750 

22    4  50.2 

7.799 

10 

6  10  26.16 

9.3518 

25  58  58.2 

1.803  i 

11 

4  25  52.93 

9.1776 

22  12  34.8 

7.686 

11 

6  12  41.27 

9.9519 

26    0  42.4! 

1.671 

12 

4  28    3.66 

9.1809 

22  20  12.6 

7.579 

12 

6  14  56.39 

9.9519 

26    2  18.8 

1.530 

13 

4  30  14.55 

9.1828| 

22  27  43.5 

7.457 

13 

6  17  11.51 

9.9519 

26    3  47.2 

1.407 

14 

4  32  25.59 

9.1853 

22  35    7.5 

7.348 

14 

6  19  26.62 

9.9517 

26    5    7.7 

13ib 

15 

4  34  SilTl 

9.1878 

22  42  24.5 

7.996 

15 

6  21  41.71 

9J2514 

26    6  20.2 

1.143 

16 

4  36  48.11 

9.1909 

22  49  34.6 

7.109 

16 

6  23  56.79 

9.9511 

26    7  24.8 

1.019 

17 

4  38  59.60 

9.1997 

22  56  37.6 

6.999 

17 

6  26  11.85 

9.9508 

26    8  21.5 

0.880 

16 

4.41  11.23 

9.1951 

23    3  33.6 

6.874 

18 

6  28  26.89 

9.9504 

26    9  10.4 

0.746  1 

IJ) 

4  43  23.01 

9.1975 

23  10  22.5 

6.756 

19 

6  30  41.90 

9J2499 

26    9  51.3 

0.61C   , 

20 

4  45  34.93 

s.iyw 

23  17    4.3 

6.637 

20 

6  32  56.87 

9.9493 

26  10  24.3 

0.484 

21 

4  47  46.99 

9.9009 

23  23  38.9 

6.517 

21 

6  35  11.81 

9.9466 

26  10  49.4 

OJXtA  . 

22 

4  49  59.19 

9.9045 

23  30    6.3 

6.397 

22 

6  37  26.70 

9.9478 

26  11    6.6 

0.991 

23 

4  52  11.53 
FR 

9.9067 

IDAY 

N.23  36  26.5 
10. 

6.977 

23 

6  39  41.54 
SU 

9.9469 

NDAl 

N.26  11  15.9 

r  12. 

40.089   1 

0 

4  54  24.00 

'    9.9089 

N.23  42  39.5 

6.156 

0 

6  41  56.33 

9J2460 

N.26  11  17.3 

-0.049 

1 

4  56  36.61 

9.9111 

23  48  45.2 

6.034 

1 

6  44  11.06 

9.9450 

26  11  10.8 

0.173   ' 

2 

4  58  49.34 

9J2I39 

23  54  43.6 

5.9U 

2 

6  46  25.73 

9.9440 

26  10  56.5 

0.303 

3 

5    1    2.20 

9J3153 

24    0  34.6 

5.788 

3 

6  48  40.34 

9J2499 

26  10  34.5 

0.433 

4 

5    3  15.18 

,    9.9174 

24    6  18.2 

,      5X65 

4 

6  50  54.88 

9.9416 

26  10    4.6 

0.564 

5 

5    5  28.28 

9.9194 

,     24  11  54.4 

5.549 

5 

6  53    9.34 

9.9403 

26    9  26.8 

0.685   , 

6 

5    7  41.51 

9.9913 

'     24  17  23.2 

,      5.418 

6 

6  55  23.71 

9.9389 

26    8  41.2 

0.^125 

7 

5    9  54.85 

;    9^2339 

24  22  44.5 

5.993 

7 

6  57  38.00 

9J3375 

26    7  47.8 

0.954 

8 

5  12    8.30 

.    9i^231 

24  27  58.3 

5.168 

8 

6  59  52.20 

9.9360 

26    6  46.7 

1.084 

9 

5  14  21.87 

9.9969 

24  33    4.6 

,     5.043 

9 

7    2    6.31 

9.9344 

26    5  37.8 

1.913   , 

10 

5  16  35.54 

,    9.9986 

24  38    3.4 

4.917 

10 

7    4  20.32 

9.9397 

26    4  21.1 

1.341 

11 

5  18  49;?1 

'    9.9303 

'     24  42  54.6 

4.700 

11 

7    6  34.23 

9.9309 

26    2  56.8 

1.469 

12 

5  21    3.18 

9.9390 

1     24  47  38.2 

,     4.663 

12 

7    8  48.03 

9.9291 

26    1  24.8 

1.598 

13 

5  23  17.15 

9.9:«6 

24  52  14.2 

4.536 

13 

7  11     1.72 

9.2372 

25  59  45.1 

1.796 

14 

5  25  31.21 

9.9351 

24  56  42.5 

4.409 

14 

7  13  15.29 

9.9959 

25  57  57.7 

1.853 

15 

5  27  45.37 

9.9366 

25    1    3.2 

'      4J28i 

15 

7  15  28.75 

9J3939 

25  56    2.7 

1.980 

16 

5  29  59.61 

9.93H0 

25    5  16.3 

4.153 

16 

7  17  42.08 

9.9911 

25  54    0.1 

9.107 

17 

5  32  13.93 

1    9i093 

25    9  21.(j 

»      4.094 

17 

7  19  55.28 

9.9189 

25  51  49.9 

9J9S9 

J8 

5  34  28.32 

,    9.9406 

25  13  19.2 

*      3.895 

18 

7  22    8.35 

9.9167 

25  49  32.1 

9.350 

19 

5  36  42.80 

9.9418 

25  17    9.1 

1     3.766 

19 

7  24  21.29 

9.9145 

25  47    a8 

9.484 

■ 

20 

5  38  57.35 

9J9499 

25  20  51.^ 

\\     3.637 

20 

7  26  34.08 

9.9191 

25  44  34.0 

9.009 

21 

5  41  11.96 

I     9.9440 

25  24  2515 

\     3.507 

21 

7  28  46.73 

9.9096 

25  41  53.7 

S.7ai 

22 

5  43  26.6G 

\     9.9451 

25  27  52,(1 

).      3J78 

22 

7  30  59.23 

1    9J8071 

!     25  39    5.9 

1     9.858   . 

23 

5  45  41.36 

l|    9.9461 

25  31  10.7 

'.     3.948 

23 

7  33  11.58 

,    9J2945 

'     25  38  10.7 
;N.25  33    8.1 

9.9S9 

24 

5  47  56.16 

\\    9JM70 

N.25  34  21.7 

'      3.118 

24 

7  35  23.77 

1    9.9019 

3.105 

VUI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


IU;;ht  ARCcu8ion. 


Diff. 
forlni. 


Decliiiation. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Id 

17 

18 

19 

20 

21 

22 

2!) 


0 
1 
2 
3 
4 
5 

r> 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


MONDAY   13. 


h     ni      A 

7  35  23.77 
7  37  35.81 
7  39  47.68 
7  41  5i).38 
7  44  10.92 
7  46  22.28 
7  48  33.47 
7  50  44.48 
52  55.30 
55  5.94 
57  16.39 
59  2a65 


7 
7 
7 
7 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


1 
3 
5 

8 
10 
12 
14 
16 
18 
20 
23 


36.71 
46.57 
56.23 
5.70 
14.96 
24.01 
32.84 
41.46 
49.87 
58.07 


8 

S.30I9 

9.11)99 

9.19C4 

9.1936 

9.1908 

9.1879 

9.1850 

9.1890 

9.1789 

9.1758 

9.1796 

9.1693, 

9.16601 

9.1697 

9.1593 

9.1559| 

9.1490: 
9.1454 
9.1419| 
9.1383, 
9.1347 


N 


.25  33 
25  29 
25  26 
25  23 
25  19 
25  16 
25  12 


25 
25 
25 


8 
4 
0 


6.04:  9.1310, 


8  25  13.79;  9.1973,  N 


24  56 
24  51 
24  47 
24  42 
24  37 
24  33 
24  28 
24  23 
24  17 
24  12 
24  7 
24  1 
23  56 
.23  50 


II 

8.1 

3.105 

58.1 

3.998 

40.8 

3.350 

16.2 

3.471 

44.3 

3.599 

5.2 

3.719 

18.9 

3.839 

25.4 

3.951 

24.8 

4.070 

17.0 

4.189 

2.1 

4.306 

40.3 

4.4i£2 

11.5 

4.538 

35.8 

4.654 

53.1 

4.769 

3.5 

4.883 

7.1 

4.997 

3.9 

5.110 

53.9 

5.999 

37.2 

5.333 

13.9 

5.444 

43.9 

5.555 

7.3 

5.664 

24.2 

5.779 

TUESDAY  14. 


8  27 
8  29 
8  31 
8  33 
8  35 
8  37 
8  40 
42 
44 
8  46 
8  48 
8  50 
8  52 
8  54 
8  56 

8  58 

9  0 


8 
8 


9 
9 
9 
9 


2 
4 
7 

9 


9  11 
9  13 
9  15 
9  17 


21.32| 

28.62, 

35.70 

42.55 

49.17 

55.56 

1.71 

7.63 

13.il2 

18.77 

23.98J 

28.*K)| 

33.70' 

38.20" 

42.461 

46.481 

50.26 

53.80 

57.09 

0.14 

2.951 

5.52' 

7.84| 

9.921 

11.77: 


9.1936 
9.1199 
9.1161 
9.1103 
9.1081 
9.1045 
9.1006 
9.0967 
9U»998 
9.0889 
90)849 
9.0810 
9.0770 
9.0730 
9.0690 
9.0650 
9.0610 
9.0569 
9.0598 
9.0468 
9.0448 
9U)-i08 
9.0367 
9.0397 
90)988 


N.23 
23 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
21 
21 

N.20 


20 

13 

7 


44  34.7 
38  38.7 

32  36.2 
26  27.3 

12.1 

50.7 

23.01 

0  49.1 

54  9.1 

47  23.0 

40  30.8 

33  32.6 
26  28.5 

18.5 
2.6 
40.9 
13.4 
49  40.2 
42  1.3 

34  16.8 
26  26.7 
18  31.1 
10  JlO.Oi 

2  23.5 
54  11.6 


19 

12 

4 

57 


5.680 
5.988 
6.094 
6.900 
6.305 
6.409 
6.513 
6.616 
6.718 
6.819 
6.919 
7.019 
7.118 
7.916 
7.313 
7.410 
7JV06 
7.601 
7.695 
7.788 
7.881 
7.973 
8.063 
8.153 
8.949 


Hour. 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
13 

.14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Kight  Asccuttion. 


Diff. 
forlm. 


Dccliuadon. 


Diff. 
for  1  m. 


WEDNESDAY  15. 


h     111 

-  9  17 
9  19 
9  21 
9  23 
9  25 
9  27 
9  29 
9  31 
9  33 
9  35 
9  37 
9  39 
9  41 
9  43 
9  45 
9  47 
9  49 
9  51 
9  5.3 
9  55 
9  56 
9  58 
10  0 
10    2 


n 

11.77 
13.37 
14.73 
15.85 
16.73: 
17.37, 
17.76 
17.91. 
17.83 
17.52 
16.97 
16.18 
15.16| 
13.90! 
12.411 
10.701 
8.76 
6.59 
4.19 
1.57 
58.72 
55.65| 
52.36, 
48.85. 


»         '  o 


II 


II 


9.0988 

iN.20  54  11.6 

80249 

9.0948 

20  45  54.4 

j      0.331 

9.0907 

20  37  31.9 

i      M19 

9.0167 

20  29    4.1 

1      80)06 

9.0197 

20  20  31.2 

8.599 

9.0086 

20  11  53.2 

1      80)77 

9.0046 

20    3  10.0 

1      8.761 

9.0006 

19  54  21.8 

8.845 

1.9967 

19  45  28.(i 

8.997 

1.9997 

19  36  30.5 

9.009 

1.9888 

19  27  27.5 

9.091 

1.9849 

19  18  19.6 

9.179 

1.9810 

19    9    6.9 

9.951 

1.9771 

18  .59  49.5 

9.399 

1.9733 

18  50  27.4 

9.407 

1.9695 

18  41    0.6 

9.485 

10)658 

18  31  29.2 

9.561 

10)690 

18  21  53.3 

9.637 

1.9589 

18  12  12.8 

9.711 

1.9544 

18    2  27.9 

9.785 

].9507| 

17  52  38.6, 

9.858 

10)470j 

17  42  44.9 

90)30 

1.94341 

17  32  47.0 

10.009 

1.9398; 

N.17  22  44.8 

10.073 

THURSDAY  16. 


10 
10 
10 


4 
6 

8 


10  10 
10  12 
10  14 
10  16 
10  18 
10  20 
10  22 
10  23 
10  25 
10  27 
10  29 
10  31 
10  3.3 
10  35 
10  37 
10  3J) 
10  40 
10  42 
10  44 
10  46 
10  48 
10  50 


45.13 
41.19 
37.04 
32.()8 
28.11 
2JJ.:33 
18.35 
13.17 
7.711 
2.20 
56.4'i 
50.45 
44.30 
37.JM) 
31.43 
24.70 
17.79 
10.72 
3.48, 
5(i.06' 
48.47 
40.711 
m.7{\ 
24.71 
16.46 


.93G9| 

.9396 

.9990 

.9955 

.9^1 

.9187 

.9153 

0)190 

.9087 

.9054 

0)099 

.8990 

.8959 

.8997 

.8896 

.8^85 

.8835 

.8806 

.8778 

.8749 

.8791 

.6693 

.6666 

.6039 

.8613 


N.17 
17 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
13 

N.12 


12  38.3 
2  27.6 
52  12.9 
41  54.1 
31  31.2 
21  4.4 
10  33.6 
59  58.»J 
49  20.4 
38  3:^.2 
27  52.*^ 
17  2.5 
9.C 
11.9 
11.3 
7.3 
.'>J).8 
48.b 
:M.:i 
16.5 
55.5 
25  31.3 
14  39 
2  333 
.50  59  4 


6 
55 
44 
.33 
21 
10 
59 
48 


10.143 
10.919 
10.981 
10.318 
10.414 
10.480 
100>45 
10.610 
10.673 
10.7Xi 
10.7C8 
10.860 
10.991 
10.981 
11.039 
11.090 
11.154 
11.919 
11.968 
11J93 
11.377 
11.430 
11.484 
11587 
II  590 


lO 
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IX 


GREENWICH  MEAN  TIME. 

• 

IHE  MOON'S  RIGHT  ASCENSION  AND  DEOT.INATION. 

i 

Hour. 

Sight  AaceDBioD. 

Diff. 
fori:  in. 

DecUnatioiL 

Diff. 
for  1  m. 

Hour. 

Bight  Ascension. 

Diff. 
for  Ini. 

IHsclinatlon. 

Diff. 
for  1  ni. 

FR 

IDAY 

17. 

SUNDAY  19. 

li    m      A 

H 

O        r        II 

II 

• 

h    m      8 

B 

O       r        II 

II 

0 

10  50  16.46 

1.8613 

N.12  50  59.4 

11.590 

0 

12  17  41.61 

1.8060 

N.  2  48  3;i2 

13JSS3 

1 

10  52    8.06 

1.8588 

12  39  22.4 

11.641 

1 

12  19  29.92 

1.6055 

2  35  17.5 

13J271  1 

2 

10  53  59.52 

1.8J6I 

12  27  42.5 

11.690 

2 

12  21  18.26 

1.6060 

2  22    0.7 

13.988  ; 

3 

10  55  50.83 

J.8r»39 

12  15  59.8 

11.7J8 

3 

12  23    a63 

1.8066 

2    8  42.9 

13.305 

4 

10  57  41.99 

1.6515 

12    4  14.1 

11.787 

4 

12  24  55.04 

1.607S 

1  55  24.1 

13.2S 

5 

10  59  33.01 

1.8491 

1 1  52  25.4 

11.836 

5 

12  26  43.49 

1.8079 
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J  5  21  45.4 

13.949 

18 

0  14  30.19 

3.1716 

3    6    8.2 

15.948 

19 

22  26  54.36 

3.4316 

15    7  46.2 

14.039 

19 

0  16  40.37 

9.1679 

2  50  11.4 

15.944 

20 

22  29  20.05 

3.4348 

14  53  41.6 

14.120 

20 

0  18  5033 

9.1649 

2  34  14.9 

15.939 

21 

22  31  45.33 

3.4180 

14  39  3 J. 7 

K.907 

21 

0  21     0.07 

3.1606 

2  18  18.7 

15.933 

22 

22  34  10.20 

3.4113 

14  25  16.7 

14.991 

22 

0  23    9.60 

3.1.'»71 

2    2  21^.0 

15.995 

23 

22  36  34.67 

3.4045 

S.14  10  56.8 

14Jn3 

23 

0  25  18.92 

9.1536 

S.   1  46  27.8 

15.915 

THU 

RSOA 

\^  30. 

SATURDA 

Y,  FE 

IBllUARY  1 

• 

0 

22  38  58.74 
22  41  22.41 

3.3978 

S.13  56  32.0 
13  42    2.5 

14.459 

0  1      0  27  28.031 

9.1503 

S.   1  30  33.2 

15.903 

1 

3.391) 

14.599 

2 

22  43  45.68 

3.3845 

13  27  28.5 

14.604 

3 

22  46    8.55 

3.3780 

13  12  50.0 

14.676 

4 

22  48  31.03 

9.3715 

12  58    7.2 

14.747 

5 

22  50  53.12 

3.3650 

12  43  20.3 

14.816 

PHASES ( 

OF  T 

HE  MOON. 

6 
7 

8 

22  53  14.82 
22  55  36.14 
22  .57  57.08 

3«T585 

12  28  2l>.3 
12  13  34.4 
11  58  35.7 

14.689 

3.3593 
3.3459 

14.946 
15.009 

a     ii    1 
.5    9  2'} 

.   13     4  22 

11 

9 
10 
11 

23    0  17.64 
23    2  37.83 
23    4  57.65 

3.3396 
3.3334 
9.3372 

11  43  3:j.3 
11  28  27.4 
11  13  18.1 

1.*).069 

15.127 

1    15.183 

})    First  Qua 
0    Full  Moor 

rter,  . 

I,  .     . 

11 

.5 
1.0 

12 

23    7  17.09 

2.3210 

10  58    5.4 

15.936 

(^   Last  Quai 

•ter,  . 

.  21     8  3C 

1.8 

1 

13 

23    9  36.17 

QJ31M 

10  42  49.(> 

15.287 

0   New  Moo 

11,      . 

.  28     5  27  2          1 

14 
15 

23  IJ  54.89 
23  14  rSM 

9UW91 
9.3033 

10  27  30.8 
10  12    9.1 

15.337 
15.365 

IG 

2fi  16  3l.*i8 

2.2974 

9  5(J  44.6 

15.430 

d 

h 

17 

23  18  48.9."> 

9.3916 

9  41  17.4 

15.473 

(£   Apogee, . 
(^   Perigee, . 

.     . 

.     .    15  13.8 

18 
19 

23  21     (>.27 
2;)  2:)  23.2.-) 

3.3859 
2.3803 

9  25  47.7 
9  10  15.5 

15.514 
15.555 

•     • 

.     .    28  13.4 

20 

Zi  25  39.90 

2.9748 

8  54  41.1 

15.593 

21 

23  27  5<;.21 

1    3.9693 

8  3J)    4.4 

15.639 

22 

23  30  12.20 

1    9.9638 

8  2:3  25.6 

15.669 

2:) 

23  32  27.87 

i    2.2584 

8    7  44.9 

15.693 

24 

23  34  43.21 

1    9.9531 

S.  7  .52    2.4 

15.792 

•14 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

star's  KamA 

P.L. 

• 

r.L. 

P.L. 

P.L. 

«! 

and 

Noon. 

of 

inu. 

of 

Vlh. 

c€ 

ixi». 

(»f 

Position. 

'^ 

Dur. 

Diflf. 

Diff. 

i>ifr. 

1 

O           t        II 

33  IG    fi 

O           1         II 

O           /        // 

1 

Sun 

W. 

31  31  54 

2377 

2382 

35    0    2 

2388 

36  43  54 

2394 

a  Arictis 

E. 

84  2G    1 

S151 

82  36  19 

2159 

80  46  40 

21C6 

78  57  30 

2174 

Aldcboniu 

E. 

114  52    6 

2077 

113    0  32 

2983 

111    9    6 

2*083 

109  17  49 

20S5 

2 

Sun 

W. 

45  20  40 

2437 

47    3  22 

9447 

48  45  50 

2458 

50  28    2 

2470 

a  Arietis    . 

E. 

69  54  21) 

2229 

68    G  44 

2343 

6G  19  19 

•    2356 

64  32  15 

2971 

Aldeborau 

E. 

100    4  15 

2137 

98  14  13 

2147 

96  24  26 

2158 

94  34  55 

9160 

3 

Sun 

W. 

58  54  48 

2333 

GO  35  15 

2547 

62  15  23 

2561 

63  55  11 

9576 

Venus 

W. 

17  53  57 

2G52 

19  31  41 

2057 

21    9  19 

2663 

22  46  48 

9671 

a  Arietis 

E. 

55  42  47 

2358 

53  58  12 

2378 

52  14    6 

9399 

50  30  30 

9429 

Aldebanui 

E. 

85  31  40 

2230 

83  43  57 

2243 

81  56  34 

8257 

80    9  31 

9270 

4 

Sun  ' 

AV. 

72    9    9 

2651 

73  46  55 

2666 

75  24  20 

S68I 

77    1  25 

9097 

Veuiw 

W. 

30  51    5 

2727 

32  27    9 

3740 

34  i^    6 

2754 

35  38  24 

2769  ' 

■  Fomalhaut 

W. 

28  43  13 

3131 

30  10  45 

3064 

31  39  39 

9008 

33    9  42 

2963 

a  Arietis 

E. 

42    1    3 

2354 

40  21    5 

2383 

38  41  51 

2621 

37    3  24 

9658 

Aldebanui 

E. 

71  19  25 

2343 

69  34  28 

2357 

67  49  52 

2373 

66    5  38 

9388 

Pollux 

E. 

115  25  55 

2323 

113  40  28 

2337 

111  55  22 

2351 

110  10  37 

9365 

1 

5 

Sun 

W. 

85    1  37 

2773 

86  36  38 

2791 

88  11  18 

2806 

89  45  38 

1 
2821    1 

VenuH 

W. 

43  31    2 

2841 

45    4  37 

2A56 

46  37  52 

2871 

48  10  48 

2685   ' 

Fomalhaut 

W. 

40  50  59 

2839 

42  24  36 

2828 

43  58  28 

2S19 

45  32  30 

2814   1 

a  Pe^asi 
a  Anetis 

W. 

29  47    3 

4810 

30  46  31 

4588 

31  49    6 

4399 

32  54  28 

4:239 

E. 

29    5  38 

2916 

27  33  40 

2989 

26    3  14 

3074 

24  34  33 

3174 

Aklcharan 

E. 

57  29  57 

2465 

55  47  54 

2481 

54    6  14 

2497 

52  24  56 

9519 

Pollux 

E. 

101  31  58 

2437 

99  49  16 

2451 

98    6  54 

9465 

96  24  52 

2480 

G 

Sun 

W. 

97  32  22 

2897 

99    4  45 

2911 

100  36  50 

9926 

102    8  36 

2940 

Veuus 

W. 

55  50  49 

2958 

57  21  54 

2973 

58  52  41 

9987 

(iO  23  10 

3001 

Fomalhaut 

W. 

53  23  55 

2898 

54  58  12 

2811 

56  32  25 

9815 

58    6  34 

9819 

a  Peffasi 
Aldebanui 

W. 

38  53    2 

3718 

40    9  30 

3652 

41  27    8 

3595 

42  45  48 

3545  1 

E. 

44    3  59 

2593 

42  24  55 

S610 

40  46  14 

9697 

89    7  56 

2645   ' 

Pollux 

E. 

87  59  37 

2548 

86  19  31 

2562 

84  39  44 

9575 

83    0  15 

9588 

Regulus 

E. 

124    9  53 

2504 

122  30    8 

2577 

120  50  41 

9583 

119  11  31 

9602  , 

Jupiter 

E. 

12<j  5($  21 

2539 

125  16    2 

2552 

123  36    1 

9564 

121  56  17 

3576 

7 

Sun 

AV. 

109  43    0 

3009 

111  13    1 

3022 

112  42  46 

3035 

114  12  15 

3048 

Venus 

AV. 

C7  51  18 

3069 

69  20    6 

3082 

70  48  38 

3094 

72  16  55 

3107 

1 

Fomalhaut 

AV. 

65  55  37 

2849 

67  29    1 

2857 

(59    2  15 

9804 

70  35  20 

9879 

a  Pesasi 
Aldcbarou 

VV. 

49  30  42 

3376 

50  53  23 

3357 

52  16  29 

3339 

53  39  55 

33X1 

E. 

31     2  28 

2739 

29  26  40 

2701 

27  51  20 

2785 

26  16  32 

2811 

Pollux 

E. 

74  47  12 

2631 

73    9  26 

2SS3 

71  31  57 

9675 

69  54  44 

9587 

Regulus 

E. 

110  59  55 

2662 

109  22  24 

2674 

107  45    9 

9685 

106    8    9 

9697 

Jupiter 

E. 

113  41  45 

2637 

112    3  40 

2648 

110  25  50 

9658 

108  48  14 

9669 

8 

Sun 

W. 

121  35  40 

3110 

123    3  44 

3129 

124  31  27 

3133 

125  58  56 

314t 

■ 

Venus 

AV. 

79  31  35 

31C7 

81     1  24 

3178 

82  28    0 

3166 

a3  54  2?} 

3199 

Fomalhaut 

AV. 

78  18  11 

2913 

79  50  13 

2921 

81  22    5 

9330 

8*2  53  46 

fOXi 

' 

a  Pegnsi 
a  Anetis 

AV. 

GO  40  55 

3973 

62    5  38 

3268 

63  30  27 

32G4 

M  55  21 

3260 

i 

AV. 

17  52  18 

403Q 

19    3  26 

3847 

20  17  40 

3709 

21  34  25 

3587 

1 

Pollux 

E. 

01  52  2(i 

2742 

60  16  42 

2733 

58  41  12 

2763 

57    5  56 

277:1 

Regulus 

E. 

98    G  52 

2750 

96  31  19 

9760 

94  55  59 

sni 

93  20  53 

2780 

Ju])iter 

E. 

100  43  5(> 

2722 

99    7  46 

S?rj3 

97  31  50 

9743 

95  56    7 

275a 

XIV. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


star's  Name 

and 

PoRitiou. 


1  I  Sun 
!  n  Arietis 
AldeUaniu 


Sun 

a  Arietis 

Aldeliai-aii 


3  I  Sun 
Veil  us 
a  Arietis 
Aldeharnn 

Sun 

Vcuiis 

Fomalhnut 

fcc  Arietis 

Aliiebnraii 

Pollux 


Sun 

VeiHis 

Fomalhnut 

a  Pegusi 

a  Anetis 

Ahlebanin 

Pollux 

Sun 

Venus 

Fomullinut 

n  i*effiisi 

Alcleliaraii 

Pollux 

lU^guhis 

/upitcr 

Sun 

Veuiw 

Foniallmut 

u  Pegasi 

Aldebarnn 

Pollux 

Rcpdus 

Jupiter 

Sun 
Venus 
Fonialhaut 
a  Pegasi 
a  Arietis 
Pollux 

i  Regulus 

'  Jupiter 


W. 

E. 

E. 

AV. 

E. 

E. 

W. 
W. 
E. 
E. 

W. 

W. 

W. 

E. 

E. 

E. 

W. 

W. 

W. 

W. 

E. 

E. 

E. 

W. 

AV. 

W. 

W. 

E. 

E. 

E. 

E. 

W. 

W. 

W. 

W. 

E. 

E. 

E. 

E. 

W. 

W. 

W. 

W. 

W. 

E. 

E. 

E. 


Midnight. 


P.L. 

of 


05  34  39 
Ji4  24    7 

48  47  2(i 
78  22  48 

78  38  J) 
37  13  33 
lU  40  41 
a5  25  48 
(;4  21  4(> 
108  20  12 

91  19  38 

49  43  20 
47  0  40 
34  2  17 
23  7  53 

50  44  0 
94  43  10 


103 
01 
59 
44 
37 
81 
117 
120 

115 
73 
72 
55 
24 
08 
104 
107 

127 
85 
84 
00 
22 
55 
91 
94 


40  4 
5^^  21 

40  37 
5  22 

30  2 
21  3 
32  39 
10  49 

41  28 

44  5C> 
8  15 
3  40 

42  19 
17  40 

31  25 
10  53 

20  12 
20  33 
25  15; 
20  19i 
53  14; 
30  531 

45  59j 
20  36 


9401 
SI63 


o  /        // 

38  27  38 
77    8  2:) 
107  20  42     2103 

52  9  58:  0463 
02  45  331  2257 
92  45  40     oieo 


2391 
3681 
3445 
3285 

3713 
2783 
3927 
2700 
3403 
3380 

2837 
3900 
38c)9 
4101 
3293 
3528 
349'i 

3954 
3015 
3834 
3503 
2602 
3601 
2G14 
8588 

30G1 
3119 
3S80 
3309 
3839 
3698 
2707 
2681 

3156 
3310 
2948 
3959 
3495 
37B4 
3790 
2709 


XVb. 

1 

P.L. 

of 

Diir. 

XVIIP» 

1 

1 

P.L. 

of 

Uiir. 

xxii». 

P.L. 

of 

Diff. 

O           1        II 

40  11  12 

3400 

0         /        // 

41  54  34 

3-117 

0         1       II 

43  37  44 

i 

2427  1 

75  19  :w 

2194 

73  30  53 

2304 

71  42  :« 

2216  : 

105  35  40 

3111 

103  45    3 

2ll« 

101  54  32 

3128 

53  51  37 

3494 

55  32  59 

2507 

57  14    3     2530 

(\0  59  14 

3303 

59  13  19 

3331 

57  27  50     irvj 

90  50  43 

3193 

89    8    3 

2304 

87  19  42 

•2217  1 

07  13  47 

2605 

08  52  a5 

3630 

70  31    2 

3635 

20    1  13 

3690 

27  38    (> 

3701 

29  14  44 

2714 

47    4  55 

2470 

45  23    0 

2497 

43  41  42 

2535 

70  30  20 

2298 

74  50  24 

2313 

73    4  44 

2:198 

80  14  32 

2729 

81  50  34 

3744 

&3  20  10 

1 
9760  i 

;«  48  23 

2797 

40  22  55 

3811 

41  57    8 

3826 

;J0  12  2() 

2897 

37  44  49 

3873 

39  17  42 

2av> 

3:5  49    8 

2747 

32  13  30 

3797 

30  :38  58 

2859 

02  38  10 

3419 

00  55    8 

3434 

59  12  22 

2449  1 

100  42    8 

3394 

104  58  24 

3408 

103  15    1 

2429 

92  53  18 

Qe5i 

94  20  39 

3867 

95  59  40 

2889 

51  15  45 

2915 

52  47  45 

3930 

54  19  20 

9944 

48  40  5(i 

2007 

50  15  15 

3806 

51  49  35 

9806 

a5  12  18 

3983 

30  24  14 

38S1 

37  37  53 

3793 

21  43  33 

3438 

20  21  58 

3613 

19    3  37 

3831 

49    3  20 

3545 

47  23  15 

3361 

45  43  20 

2577 

93    1  48 

3507 

91  20  45 

3529 

89  40    2 

2535 

ia5  11  14 

2968 

100  42    7 

9989 

108  12  42 

2996 

03  23  15 

3028 

(U  52  53 

3042 

0(>  22  14 

3056 

01  14  34 

3830 

02  48  23 

3836 

04  22    4 

2842  1 

45  25  44 

3464 

4()  40  48. 

3431 

48    8  2J) 

3403  I 

.35  52  31 

2680 

34  15  24' 

3699 

32  38  43 

2719  1 

79  42    9 

2614 

78   3  ;«i 

3626 

70  25  14 

2639  ' 

115  54    3 

3626 

114  15  44 

2038 

112  37  41 

2651 

118  37  38 

2601 

110  58  44 

3612 

115  20    0 

2625  , 

1 

117  10  25 

3073 

118  39    7 

3086 

120    7  34 

1 

3098 

75  12  42 

3131 

70  40  14 

3143 

78    7  32 

31.'>5 

73  41    0 

3888 

75  13  34 

2896 

70  45  58     3905 

50  27  41 

3298 

57  51  55 

3388 

59  10  20 

3280 

2:3    8  42 

2870 

21  35  45 

2907 

20    3  35 

2948  ' 

()0  41    3 

3710 

(>5    4  3(> 

2721 

013  28  24 

2732  . 

102  54  55 

2719 

101  18  40 

2729 

m  42  3J) 

2740  1 

105  33  47 

2692 

103  50  50 

2703 

102  20  19 

2713 

128  S^  U 

3IG8 

130  20    2 

3176 

131  40  37 

3189 

80  40  30 

3220 

88  12  15 

3331 

89  37  48     3941 

85  50  ;^J 

2957 

87  27  40 

3965 

88  58  3(),    2975 

irr  45  19 

32:)7 

m  10  21 

3256 

70  35  24 

32.->7 

24  13  44 

3U1 

25  35  37 

3361 

20  58  38     3:u2 

5:j  50    4 

i      3793 

52  21  27 

3803 

50  47      3,      2:.12 

(K)  11  18 

,      2799 

88  30  49 

3809 

87    2  :W,    2tfi8 

92  45  18 

2779 

I 

t 

91  10  13 

3789 

1 

89  35  19 

Q7tO 

1 

le 
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LUNAR  DISTANCES 

• 

I. 

1 

•a  .  ' 

1 

P.L. 

P.L. 

..«« 

P.L. 

P.L. 

o  P 

and 

Noon. 

of 

lllh. 

of 

VP». 

of 

ix»». 

of 

;    i) 

Position. 

• 

Diff. 
3251 

Diff. 



Diff. 
3370 

0       /      «/ 

95  18    3 

Diff. 

Vciuis 

W. 

O           i         // 

91  3  y 

0           /         // 

92  28  J8 

3260 

93  53'  16 

3979 

'  Fomalbaiit 

W. 

90  29  20 

S984 

91  59  Sli 

2993 

m  30  15 

3003 

95    0  25 

3011 

1  u  Pcgasi 

W. 

72    0  26 

325l< 

73  25  27 

3359 

74  50  27 

3301 

76  15  24 

3365 

1  a  Arietis 

W. 

28  22  3(> 

3271 

29  47  2J 

3239 

31  12  44 

3311 

32  38  40 

3188 

Pollux 

E. 

49  12  51 

2821 

47  38  51 

3831 

46    5    4 

2841 

44  31  2!) 

8849 

Regulus 

E. 

85  28  29 

3828 

83  54  37 

3835 

82  20  56 

3845 

80  47  26 

2853  : 

Jupiter 

E. 

88    0  37 

2798 

86  2()    6 

3807 

84  51  47 

3815 

83  17  39 

2834 

10  j  Fomalhaut 

W. 

102  28  22 

a(K»9 

103  57  22 

3069 

105  26  10 

3079 

106  54  45 

3069 

;  Venus 

W. 

102  19  18 

33S3 

103  43    3 

X«3 

105    6  38 

:»<9 

106  30    4 

3347 

a  Pcgasi 

W. 

83  19  10 

3384 

84  43  40 

3389 

86    8    4 

3394 

87  32  22 

3301 

a  Arictis 

W. 

39  53  48 

3181 

41  21  32 

3114 

42  49  24 
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3349 

78  41    4'    2950 
42  33  15i    2975 

40  54      e\     2932 

58    2  19     2950 
1C9  37  33     3338 

80  12  20 
44    3  59 
42  25  44 
5()  31  15 
108  14    5 

2939 
2963 
2920 
2949 
3326 

81  43  49 
45  34  58 
43  57  37 
54  59  58 
106  50  24 

1 
2999  ; 
8950  1 
8909 
2938 
3314 

20  ■  Pollux 
i  Regulus 
Jupiter 
'  Antares 
s  Scsf 

W. 

W. 

W. 

E. 

E. 

89  24  47 
53  13  53 
51  40  55 
47  20  1(3 
99  48  22 

2869 
2886 
2845 
2883 
3249 

90  57  46     2836 
54  46  30     2872 
53  14  24i    2831 
45  47  3()!    2&72 

98  23  11       3235 

92  31     1 
5(i  19  25 
54  48  12 
44  14  41 
96  57  43 

2842 
2858 
2817 
2859 
3290 

94  4  34 
57  52  38 
56  22  18 
42  41  30 

95  31  57 

9829 
9843 
9802 

9847 
3305 

21     Pollux 
Regulus 
<  Jupiter 
,  Antares 

8U!f 

i 

W. 

W. 

W. 

E. 

E. 

10]  56  5G 
()5  43  35 
04  17  39 
34  51  27 
88  18  32 

2754 

2766 

1     2726 

j      2782 

3124 

1 

103  32  24     2738 
67  18  48     2750 
65  53  44     2710 

33  16  35;     2769 

86  50  51 1    3107 

1 

105    8  13 
OS  54*22 
67  :K)  11 
31  41  26 
85  22  50 

2722 
8732 
2692 
2756 
3089 

106  44  24 
70  30  19 
69    7    1 
30    6    1 
83  54  27 

9705 
2716 
2675 
2744 
3071 

22  1  Regulus 
\  Jupiter 
Antares 

'  S05 

1 

W. 
W. 

E. 
E. 

78  35  48 
77  IG  57 
22    4  58 
76  26  54 

1 

S627 

S588 

2692 
2977 

80  14    6 
78  56    8 
20  28    7 
74  56  13 

2609 
8570 
2667 
2S58 

81  52  49 
80  35  44 
18  51  10 
73  25    7 

2591 
2551 
2687 
2939 

83  31  57 
82  15  46 
17  14  12 
71  53  37 

9579  i 
9533 
9691 
9919   ' 

1 

23  ,  Rcgulus 
1  Jupiter 
!  Spica 
1  Mam 

'  ScN 

1 

W. 
W. 
W. 
W. 

E. 

91  54    8 
90  42  29 
37  57  21 
29  22  44 
64    9  45 

2477 
2438 
2510 
2604 
2816 

93  35  54     2458 
92  25    9,    2419 
39  38  21,    2487 

31      1   34       2583 

62  35,41     2708 

1 

95  18    7 
94    8  16 
41  19  53 
32  40  52 
61     1  10 

9438 
2400 
9465 
2563 

2778 

97    0  47 
95  51  51 
43    1  56 
34  20  38 
59  26  13 

2419  ' 
9380  1 
9443  i 
8543 

9757  1 

1 

24  i  Regulus 
Jupiter 
)  Spica 
1  Man 
1  Su» 

W. 
W. 

w. 
w. 

E. 

105  40  54 

104  36  37 

51  39  44 

42  46  22 

51  24  53 

2323 
2287 
2339 
2444 
8660 

107  26  17 

1C6  22  56 

53  24  47 

44  28  54 

49  47  19 

2307 
2268 
2320 
2424 
•   2641 

109  12    6 

108    9  42 

55  10  18 

46  11  54 

46    9  20 

2289 
2251 
2300 
2405 
9623 

110  58  22 

109  5ii  54 

56  56  17 

47  55  21 

46  30  56 

2979  1 
9233 
2381 
2387   ■ 

9004   , 

1 

1 
25  1  Jupiter 
>  Spica 
,  Mars 

ScN 

t 

W. 
W. 
W. 

E. 

118  59  26 
65  53  10 
56  39  13 
38  12  59 

2149 
9190 
2297 
2:«23 

120  49  11 
67  41  52 
58  25  17 
l¥}  32  18 

2133 
2174 
2281 
2509 

122  39  20 
69  iiO  59 
(K)  11  45 
[U  51  17 

9118 
2157 
9964 
2496 

124  29  51 
71  20  31 
61  58  37 
33    9  58 

1 
9104   , 
9142  ' 
2948  ' 

9485  1 

2G     Mnni 

W. 

70  58  35 

2178 

72  47  3(> 

2165 

74  36  5() 

1 

2154 

76  26  33 

2143 

30  '  Sc!f 
!  a  Arictis 
j  Aldeborau 

W. 

E. 

E. 

32  41  55 
54    8  40 
83  58  34 

9410 
8208 
9081 

34  25  15 
52  20  24i 

82    7    6 

2419 
9094 

36    8  22i 
50  32  39 
80  15  57 

9430 
9250 
2107 

37  51  14 
48  45  2(i 
78  25    8 

9441  : 

9272  j 
9190 

31  <  Sc5 
,  a  Arietis 
Aldebanui 
Pollux 

W. 
E. 
E. 
E. 

46  21  13 

39  58  40 

69  16  29 

113  20  30 

8510 
9418 
9196 
8173 

48    2  13 

38  15  31 

67  27  56 

111  31  22 

9585 
9455 
9812 
9189 

49  42  51 

36  33  14 

65  39  47 

109  42  38 

9541 
9495 
99:10 
9205 

51  23    7 
34  51  54 
63  52    4 

107  54  18 

9560 
9540 
9947 
9321 

dO 
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1. 


AT  GREENWICH  APPABENT  NOON. 

• 

• 

r4 

THE  SUN'S 

Sidereal 
Time 

1 

1 
1 

a 

O 

1 

o 

p 

1 

2 
3 

of  the 

Semi- 
diameter 

pasaioK 
the 

Merid- 
ian. 

Eqnntion  of 

Time, 

to  he 

added  to 

Apparent 

rime, 

m       A 

13  54.37 

14  1.62 
14    8.03 

1 

Diff.  for 
1  hour. 

1 

ApparetU 
Right  AaccQsion. 

Di£  for 
1  hour. 

8 

10.170 
10.141 
10.105 

Apparent 
Declinntiou. 

Diff.  for 
1  hour. 

43.02 
43.76 
44.47 

Semi- 
diameter. 

Sat. 

Sun. 

Mon. 

h     m       H 

21     0  59.01 
21     5    2.83 

21     9     5.62 

S.  16°  59  ia9 
16  41  57.5 
16  24  18.8 

16 
16 
16 

15.93 
15.78 
15.63 

68'!22 

6aii 

67.99 

«       ! 

0.319 , 

0.284 

0.247 

Tues. 
Wed. 

:  Thur. 

1 

4 
5 
6 

21  13    7.96 
21  17     9.25 
21  21     9.71 

10.070 
10.030 
10.002 

16     6  23.0 
15  48  10.8 
15  29  42.3 

45.16 
45.85 
46.51 

16 
16 
16 

15.47 
15.31 
15.15 

67.88 
67.76 
67.65 

14  13.59 
14  18.31 
14  22.22 

0.214  1 

0.180  i 
0.146 

Frid. 

Sat. 

Sun. 

7 
8 

9 

21  25     9.36 
21  29     8.19 
21  33     6.21 

9.968 
9.934 
9.901 

15  10  58.1 
14  51  58.7 
14  32  44.4 

47.16 
47.79 
48.41 

16 
16 
16 

14.98 
14.81 
14.63 

67.54 
67.43 
67.31 

14  25.30 
14  27.57 
14  29.04 

0.112 
0.078 
0.045 

1 

;  Mon. 

'  Tues. 

Wed. 

10 
11 
12 

21  37     3.44 

21  40  59.8S 
21  44  55.56 

9.868 
9.836 
9.803 

14  13  15.7 
13  53  32.9 
13  33  36.5 

49.00 
49.57 
50.13 

16 
16 
16 

14.45 
14.26 
14.07 

67.20 
67.09 
66.98 

14  29.70 
14  29.58 
14  28.71 

0.012; 
0.020' 
0.053 

i  Thur. 
.  Frid. 
'Sat. 

13 
14 
15 

21  48  50.48 
21  52  44.65 
21  56  38.09 

9.773 
9.742 
9.712 

13  13  26.9 
12  53    4.5 
12  32  29.5 

50.68 
51.19 
51.70 

16 
16 
16 

13.87 
13.67 
13.46 

66.87 
66.76 
66.66 

14  27.07 
14  24.69 
14  21.59 

0.083 

0.1131 

0.143 

iSitn. 
Mon. 
Tues. 

16 
17 
18 

22    0  30.81 
i22    4  22.83 
22    8  14.18 

9.683 
9.654 
9.626 

12  11  42.4 
11  50  43.7 
11  29  33.8 

52.20 
52.68 
53.15 

16 
16 
16 

13.25 
13.04 
12.82 

66.56 
66.46 
66.36 

14  17.77 
14  13.25 
14    8.06 

0.172 
0.201 
0.229! 

* 

Wed. 
Thur. 
Frid 

1 

19 
20 

21 

22  12    4.87 
22  15  54.91 
22  19  4432 

9.599 
9.572 
9.546 

11     8  12.9 
10  46  41.5 
10  25    0.1 

53.59 
54.01 
54.43 

16 
16 
16 

12.60 
12.37 
12.14 

66.26 
66.16 
66.07 

14    2.20 
13  55.70 
13  48.57 

0.256 1 
0.283' 
0.309 

Sat 

Sun, 

Mon. 

22 
23 
24 

22  23  3a09 
22  27  21.25 
22  31     8.81 

9.520 
9.494 
9.470 

10    3    9.1 
9  41     8.8 
9  18  59.6 

54.82 
55.20 
55.57 

16 
16 
16 

11.91 
11.67 
11.44 

65.98 
65.89 
65.80 

13  40.81 
13  32.45 
13  23.47 

0.335 ' 
0.361  f 

0.385  j 

i 

Tuea. 
Wei 
Thur, 

25 
26 
27 

22  34  55.79 
22  38  42.20 
22  42  28.05 

9.446 
9.423 
9.400 

8  56  41.8 
8  34  16.0 
8  11  42.6 

55.91 
56.24 
56.54 

16 
16 
16 

11.20 
10.96 
10.72 

65.71 
65.63 
65.55 

13  13.93 
13    3.81 
12  53.14 

1 

0.409' 
0.432 

0.455! 

1 

Frid. 
Sat. 

28 
29 

22  46  13.36 
22  49  58.15 

9.378 
9.356 

7  49    2.2 
S.   7  26  15.1 

56.83 
57.10 

16 
16 

10.48 
10.24 

65.47 
65.40 

12  41.93 
12  30.20 

0.477 
0.499' 

i 

1 

1 

L-^Keas  Time  of  the  Sc 

smitUanct 

er  pMMliix  mfty  be  1 

oandby 

•ubtxacting  Oa.18  ttwn.  thb  Sidereal  Time.       \ 

II. 
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dl 


AT  GREENWICH  MEAN  NOON. 


« 

THE  SUN'S 

1 

1 
1 

5 
§ 

Equation  of 
Time, 

Sidereal 

J  I 

toht 

Tiino            < 

or                  1 

%    i 

t 

Appavtni 
Bight  ABCcnniodf 

Dlff.  for 
Ihour. 

10.175 

Apparent 
Dsclination. 

S.  16  59  28.9 

Difflfor 
Ihour. 

from 
Mean 
Time, 

III          H 

13  54.29 

Difflfor 
1  hoiu-. 

M 

0.319 

Bight  Aficeufliou   , 
of 
ifean  Sun. 

Sat. 

1 

h     m       H 

21     0  56.65 

43!ot 

li     m       8        , 

20  47    2.36  ; 

Sun. 

2 

21     5    0.46 

10.140 

16  42    7.7 

,  43.75 

14     1.54 

0.284 

20  50  58.92  , 

MOQ. 

3 

21     9    3.44 

10.105 

16  24  29.2 

44.4C 

14     7.97 

0.247 

20  54  55.47 

Tuc«. 

4 

21  13    5.57 

10.070 

.     16    6  33.7 

i 

(  45.15 

14  13.54 

0.214 

20  58  52.03 

Wed. 

5 

21  17    6.86 

10.03G 

15  48  21.6 

45.84 

14  18.27 

0.180 

21     2  48.59 

Thur. 

6 

21  21     7.32 

10.002 

15  29  53.4 

4G.50 

14  22.18 

0.146 

21     6  45.14 

Frid. 

7 

21  26    6.97 

9.9C8 

15  11     9.4 

47.15 

14  25.27 

0.112 

21  10  41.70 

Sat. 

8 

21  29     5.80 

9.934 

14  52  10.3 

47.78 

14  27.55 

0.078 

21  14  38.25 

Sun. 

9 

21  33    3.82 

9.901 

14  32  56.1 

48.40 

14  29.01 

0.045 

21  18  34.81 

M<M). 

10 

21  37     1.05 

9.868 

14  13  27.5 

48.99 

14  29.69 

0.012 

21  22  31.36 

Tueg. 

11 

21  40  57.50 

9.83G 

13  53  44.8 

49.5G 

14  29.58 

0.020 

21  26  27.92 

Wed. 

12 

21  44  53.19 

9.803 

13  33  48.6 

50.12 

14  28.72 

0.053 

21  30  24.47 

Thur. 

13 

21  48  48.12 

9.773 

13  13  39.1 

50.07 

14  27.09 

0.083 

21  34  21.03 

Frid. 

14 

21  52  42.30 

9.743 

12  53  16.7 

51.19 

14  24.72 

0.113 

21  38  17.58 

Sat. 

15 

21  56  35.76 

9.713 

12  32  41.8 

51.70 

14  21.62 

0.143 

21  42  14.14 

Sun. 

16 

22    0  28.50 

9.684 

12  11  54.8 

52.20 

14  17.81 

0.172 

21  46  10.69 

Moo. 

17 

22    4  20.54 

9.C55 

11  50  56.2 

52.G8 

14  13.29 

0.201 

21  50    7.25 

Tucs. 

16 

22    8  11.92 

9.C27 

11  29  46.3 

53.15 

14    8.12 

0.229 

21  54    3.80 

Wed. 

i  19 

22  12    2.62 

9.600 

11     8  25.4 

53.59 

14    2.26 

0.25G 

21  58    0.36 

'ITiur. 

;  20 

22  15  52.68 

9.573 

10  46  54.0 

54.01 

13  55.77 

0.283 

22     1  56.91  1 

Frid. 

121 

22  19  42.11 

9.547 

10  25  12.6 

54.43 

13  48.64 

0.309 

22     5  53.47  1 

1 

Sat. 

22 

22  23  30.91 

9.521 

10    3  21.6 

54.82 

13  40.89 

0.335 

22    9  50.^2 

Suit. 

\  23 

22  27  19.10 

9.495 

9  41  21.2 

55.20 

13  32.54 

0.361 

22  13  46.56 

Mod. 

!  ^ 

22  31     6.69 

9.471 

9  19  11.9 

55.57 

13  23.56 

0.385 

22  17  43.13 

1 

Tues. 

1 

1  25 

22  34  53.70 

9.447 

8  56  54.0 

55.91 

13  14.02 

0.409 

22  21  39.68 : 

Wed. 

1  26 

22  38  40.14 

9.424 

8  34  28.1 

56.24 

13     3.90 

0.432 

22  25  36.24 

Thur. 

'  27 

22  42  26.02 

9.401 

8  11  54.8 

56.54 

12  53.23 

0.455 

22  29  32.79 

Frid. 

1 
1  28 

22  46  11.37 

9.379 

7  49  14.3 

56.83 

12  42.03 

0.477 

22  33  29.34 : 

Sat 

'  29 

1 
1 

22  49  56.20 

9.357 

S.   7  26  27.0 

57.11 

12  30.30 

0.499 

22  37  25.90  i 

1 

-—• 

Ite  SMBiaiaMtcr  for  llei 

a  Noon  mi 

fty  be  oaKUMd  tho  M 

• 

Hso  &•  th«t  for  Appuwc 

it  Noon. 

1 

IMfll  for  1  bonr. 
-|-9».»S65 

a^ 
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^ 

AT  GREENWICH  MEAN  NOON. 

1 

1 
1 

g 

1  J5 

a 

O 

1 

1 

1 

2 

3 

1 

• 

o 

1 

32 
33 
34 

THE  SUN'S 

Logarithm 

of  tho 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  hour. 

+27.2 

27.8 
28.5 

Mean  Time 

of 
Sidereal  Ob. 

)l        III           H 

3  12  26.02 
3    8  30.11 
3    4  34.20 

IVw  LONGITUDE. 

Dlff.  for 
1  hour. 

LATITDVK. 

?i 

/.' 

312  46  22.3 

313  47  14.0 

314  48    4.2 

46  31.3 

47  22.9 

48  13.0 

152.18 
152.12 
152.06 

-0.62 
0.54 
0.45 

9.9937564 
.9938224 
.9938900 

4 
5 
6 

35 
36 
37 

315  48  53.0 

316  49  40.3 

317  50  26.1 

49     1.7 

49  48.8 

50  34.4 

152.00 
151.94 
151.68 

0.34 

0.21 

-0.07 

.9939593 
.9940304 
.9941034 

29.2 
30.0 
30.8 

3     0  38,29 
2  56  42,37 
2  52  46.46 

7 

'     8 

9 

38 
39 
40 

318  51   10.4 

319  51  53.2 

320  52  34.4 

51  18.6 

52  1.3 
52  42.4 

151.81 
151.75 
151.68 

4-0.06 
0.19 
0.29 

.9941784 
.9942554 
.9943345 

31.6 
32,5 
33,4 

2  48  50.55 
2  44  54.64 
2  40  58.73 

10 
11 
12 

41 
42 
43 

321  53  14.0 

322  53  52.0 

323  54  28.5 

53  21.8 

53  59.6 

54  36.0 

151.62 
151.55 
151.49 

0.37 
0.43 
0.45 

.9944158 
.9944994 
.9945852 

34.3 
35.3 
30.2 

2  37     2.82 
2  33     6.91 
2  29  11.00 

13 
;  14 
!  15 

44 
45 

46 

324  55     3.6 

325  55  37.3 

326  56    9.6 

55  11.0 

55  44.6 

56  16.7 

151.43 
151.37 
151.31 

0.45 

0.42 

+0.35 

.9946733 
.9947637 

.9948561 

1 

37.2 
38.0 
38.9 

2  25  15.10 
2  21  19.19 
2  17  28.28 

16 
17 
18 

47- 

48 

49 

327  56  40.6 

328  57  10.3 

329  57  38,7 

56  47.6 

57  17.2 
57  45.5 

151.20 
151.20 
151.15 

0.25 

0.14 

+0.02 

1 
.9949503 
.9950464 

.9951444 ' 

1 
1 

39.7 
40.4 
41.1 

2  13  27.37 
2     9  31.45 
2    5  35.53 

19 

:2o 

21 

50 
51 
52 

330  58    5.6 

331  58  31.2 

332  58  55.5 

58  12.3 

58  37.7 

59  1.9 

151.09 
151.03 
150.97 

-0.11 
0.24 
0.37 

.9952440 
.9953451 • 
.9954473 

41.7 
42.2 
42.7 

2     1  39.62 
1  57  43.72 
1  53  47.82 

22 
23 
24 

53 
54 
55 

333  59  18.4 

334  59  39.8 

335  59  59.6 

59  24.7 

59  46.0 

60  5.7 

150.91 
150.85 
150.79 

0.50 
0.60 
0.66 

.9955506 
.9956549 
.9957602 

43.2 
43.6 
44.0 

1  49  51.91 
1  45  58.00 
1  42     0.10 

25 
26 
27 

56 
57 

58 

337  0  17.9 

338  0  34.7 

339  0  49.7 

0  23.8 
0  40.5 
0  55.4 

150.72 
150.05 

150.58 

0.70 
0.70 
0.69 

.9958663 
.9959730 
.9960802 

44.3 
44.5 
44.7 

1  38    4.20 
1  34    8.29 
1  30  12.38 

'  28 
29 

59 
60 

340  1     2.8 

341  1  14.0 

1     8.4 
1  19.5 

150.50 
150.42 

0.65 
-0.58 

.9961880 1 
9.9962963 

41.9 
+45.2 

1  26  16.47  ' 
1  22  20.56 

1 

XOT 

B:  Acc 
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e  eqnlnox  of  i 

bo  date,  A' 

tothemMii 

equinox  of  Jam 

iiaryOd. 
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SEMIDIAMETKR. 
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4 
5 
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7 
8 
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10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

•22 
23 
•24 

25 
2G 
27 

•JS 
29 


'Soon, 


Midnight. 


16  17.8 
16  2.9 

15  47.8 

* 

15  33.4 
15  20.5 
15  9.5 

15  0.6 
14  53.8 

14  48.8 

14  45.6 
14  43.9 
14  43.7 

14  44.9 
14  47.5 
14  51.7 


r 


14 
15 
15 


57.5 
5.1  J 
14.6 


15  26.0 
15  39.0 
15  53.4 


16 
16 
16 


8.1 
22.1 
33.8 


16  41.9 
16  45.0 
16  42.6 


// 


16  10.5 
15  55.3 
15  40.4 

15  26.7 
15  14.8 
15  4.8 

14  56.9 
14  51.1 
14  46.9 

14  44.6 
14  43.6 
14  44.1 

14  46.0 
14  49.4 

14  54.4 

15  1.1 
15  9.6 
15  20.1 

15  32.3 

15  46.1 

16  0.8 

16  15.3 
16  28.3 
16  38.4 

16  44.1 
16  44.5 
16  39.5 


HORIZONTAL    PARALLAX. 


Noon. 


1  Diff.  for 
I  Ihonr. 


16  35.2  I  16  29.8 
16  23.4  !  16  16.4 


59  42.1 
58  47.6 
57  51.8 


56  58.9   2.10 


56  11.6 
55  31.4 

54  58.7 
54  33.4 
54  15.2 

54  3.3 
53  57.3 

53  56.6 

54  0.9 
54  10.5 
54  25.8 

54  47.2 

55  15.2 

55  50.0 

56  31.8 

57  19.8 

58  12.4 

59  6,6 

59  57.9 

60  41.0 

61  10.5 
61  21.9 
61  13.5 

60  45.9 

60  2.8 


-2.17 
2.33 
2.29 


1.83 
1.52 

1.20 
0.90 
0.62 

0.37 
-0.14 
+0.07 

0.29 
0.52 
0.76 

1.02 
1.31 
1.60 

1.88 
2.11 
2.25 

2.23 
2.01 
1.55 

0.67 
+0.07 
-0.76 

1.50 
-2.05 


Midnight. 

59  15.3 
58  19.5 
57  24.8 

56  34.4 
55  50.6 
55  14.1 

54  45.1 
54  23.5 

54  8.5 

53  59.6 
53  56.3 

53  58.1 

54  5.0 
54  17.4 

54  35.7 

55  0.4 

55  31.7 

56  10.1 

56  55.1 

57  45.7 

58  39.6 

59  32.9 

60  20.8 
60  57.8 
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Diff.  for 
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-2.28 
2.33 
2.21 

1.97 
1.68 
1.36 

1.05 
0.76 
0.49 

0.25 
-0.03 
+0.18 

0.40 
0.64 
0.89 

1.16 
1.45 

1.74 

2.01 
2.20 
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2.15 
1.81 
1.23 


61    18.6  I   +0.48 
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61     1.9'     1.15 

I 
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59  37.0    -2.24 
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8  42.4 

9  34.0 

10  24.7 

11  13.7 

12  0.4 

12  44.8 

13  27.1 

14  8.1 

14  48.6 

15  29.4 

16  11.7 

16  56.8 

17  45.6 

18  39.0 

19  37,3 

20  39.2 

21  42.8 

22  45.4 

23  45.0 ' 

6       \ 

0  41.0! 

1  33.9 

2  24.5 


m 
2.04 

1.98 

1.98 

2.02 
2.07 
2.12 

2.15 
2.14 
2.08 

1.99 
1.89 
1.80 

1.73 
1.69 
1.69 

1.73 
1.81 
1.95 

2.14 
2.33 
2.52 
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2.61 
2.55 

2.39 

2.2C 

2.15 

2.08 
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13.8 
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• 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hour. 

night  ABcension. 

DAT. 
for  1  m. 

DccUnation.    |f»5* 

Houi*. 

night  AflOOUBion. 

•Diff. 
for  1  m. 

Declination. 

1 

DiflT.     i 
for  1  m.  1 

SAT 

URD/ 

lY  1. 

MONDAY  3. 

h    m      8 

8 

O          1           tl              II 

h    itt      8 

8          1 

O          /          VI 

II 

0 

0  27  28.03 

3.1503 

S.  1  30  33.2 

15.903 

0 

2    8  21.62 

3.0839 

N.IO  33  53.9 

13.695 

1 

0  29  36.94 

2.1471 

1  14  30.4 

15.689 

1 

2  10  26.60 

3.0633 

10  47  41.3 

,13.755 

2 

0  31  45.67 

9.1440 

0  58  46.5    15.875] 

2 

2  12  31.60 

3.0636 

11     1  24.5 

*  13.684 

3 

0  33  54.21 

3.1409 

0  42  54.4 

15.860 

3 

2  14  36.63 

3.0840 

11  15    3.4 

13.613 

4 

0  36    2.57 

2.1378 

0  27    3.3 

15.849 

4 

2  16  41.69 

3.0645 

11  28  37.9 

13.533 

5 

0  38  10.75 

3.1348 

S.  0  11  13.4 

15.892 

5 

2  18  46.78 

3.0851 

11  42    8.0 

13.464 

6 

0  40  18.74 

2.1319 

N.  0    4  35.4    15.809 

6 

2  20  51.90 

3.0857 

11  55  3:3.6 

13J»9 

7 

0  42  26.57 

3.1-^ 

0  20  22.9    15.781 

7 

2  22  57.06 

9.0864 

12    8  54.7 

13.314 

8 

0  44  34J24 

3.1365 

0  36     9.1     15.758 

8 

2  25    2.27 

3.0873 

12  22  11.3 

13.937   ' 

9 

0  46  41.75 

2.1340 

0  51  53.8     15.733 

9 

2  27    7.53 

3.0880 

12  35  23.3 

13.160 

10 

0  48  49.11 

3.1315 

1     7  37.0'    15.707 

10 

2  29  12.84 

3.0888 

12  48  30.5 

13.068 

11 

0  50  56.32 

3.1190 

1  23  18.6    15.660 

11 

2  31  18.20 

3.0697 

■     13    1  33.0 

13.003 

12 

0  53    3.38 

3.1166 

1  38  58.6    15.651 

12 

2  33  23.60 

3.0906 

13  14  30.8 

13.933 

13 

0  55  10.30 

3.1144 

1  54  3().8    15.691 

13 

2  35  29.06 

3.0917 

13  27  23.7 

13.649 

14 

0  57  17.09 

2.1133 

2  10  13.1 

15.590 

14 

2  37  34.59 

3.0936 

13  40  11.8 

18.760 

15 

0  59  23.76 

3.1101 

2  25  47.5 

15..%7 

15 

2  30  40.20 

2.0939 

13  52  55.0 

12.678  " 

16 

1    1  30.30 

3.1060 

2  41  19.9 

15.593 

16 

2  41  45.87 

3.0951 

14    5  33.1 

13J>94 

17 

1    3  36.72 

3.1061 

2  56  50.3 

15.486 

17 

2  43  51.60 

3.0969 

14  18    6.2 

19.509   ' 

18 

1    5  43.02 

3.1043 

3  12  18.5 

15.459 

18 

2  45  57.40 

8.0974 

14  30  34.2 

19.494 

19 

1    7  49.21 

3.1035 

3  27  44.5 

15.414 

19 

2  48    3.28 

3.0987 

14  42  57.1 

19.338 

20 

1    9  55.30 

3.1008 

3  43    8.2 

15.375 

20 

2  50    9.24 

3.1001 

14  55  14.8 

19.951 

21 

1  12    1.30 

3.0991 

3  58  29.51  15.335 

21 

2  52  15.29 

3.1015 

,     15    7  27.3 

19.164 

22 

1  14    7.20 

3.0973 

4  13  48.4 

15.993 

22 

2  54  21.42 

3.1039 

15  19  34.5 

19.076 

23 

1  16  13.01 

3.0960 

iN.  4  29    4.7 

15.349 

23 

2  56  27.64 

3.1043 

N.15  31  36.4 

ujxn 

SU 

NDA^ 

^  2. 

TU 

ESDA 

T  4. 

0 

1  18  18.72 

3.0946 

N.  4  44  18.3!  *]5.905 

0 

2  58  33.94 

9.1058 

N.15  43  32.9 

11.897 

1 

I  20  24.35 

3.0934 

4  59  29.3 

15.161 

1 

3    0  40.33 

3.1074 

15  55  24.0 

11.806 

2 

1  22  29.91 

3.0999 

5  14  37.6 

15.115 

2 

3    2  46.82 

3.1090 

'     16    7    9.6 

11.715 

3 

1  24  35.41 

3U)910 

5  29  43.1 

15.068 

3 

3    4  5.3.41 

3.1106 

'     16  18  49.7 

iiu;33 

4 

1  26  40.84 

3.0699 

5  44  45.7 

15.090 

4 

3    7    0.09 

3.1139 

'     16  30  24.3 

11.529 

5 

1  26  46.19 

3.0888 

5  59  45.41   14.970 

5 

3    9    6.88 

3.1139 

16  41  53.3 

I1.43S 

6 

1  30  51.48 

S.0678 

6  14  42.1;    14.919 

6 

3  11  13.77 

3.1157 

.     16  53  16.5 

11.340   1 

7 

1  32  56.72 

3.0870 

6  29  35.7    14.867 

7 

3  13  20.76 

3.1174 

17    4  34.1 

11.945   ' 

8 

1  35    1.91 

3.0863 

6  44  26.l!   14.815 

8 

3  15  27.86 

9.1199 

17  15  46.0 

11.149  ' 

9 

1  37    7.06 

3.0856 

6  59  13.4 

14.761 

9 

3  17  35.06 

3.1309 

17  26  52.1 

11.053 

10 

1  39  12.17 

8.0849 

7  13  57.4 

14.705 

10 

3  19  42.37 

3.1»» 

17  37  .52.3 

10.953   . 

11 

1  41  17.24 

9.0843 

7  28  38.0 

14.648 

11 

3  21  49.79 

3.1346 

17  48  46.7 

10.857  ; 

12 

1  43  22.27 

9.0837 

7  43  15.2 

14.591 

12 

3  23  57.32 

2.1365 

17  59  35.1 

10.;58  1 

13 

1  45  27.27 

3.0833 

7  57  49.0 

14.533 

13 

3  26    4.97 

3.1984 

18  10  17.6 

10.658 

14 

1  47  32.25 

:    3.0839 

8  12  19.2 

14.474 

14 

3  28  12.73 

8.1303 

;     18  20  54.1 

10.553 

15 

1  49  37.22 

9.0636 

8  26  45.8 

14.413 

15 

3  30  20.61 

8.13!» 

18  31  24.6 

10.457 

Jf) 

1  51  42.17 

3.0834 

8  41    8.8 

14.353 

16 

3  32  28.60 

2.1349 

18  4!  49.0 

10.355 

17 

1  53  47.10 

,    3.0899 

8  55  28.1;   14J290 

17 

3  34  36.71 

!    2.1369 

18  52    7.2 

10.353 

18 

1  55  52.02 

!    3.0890 

9     9  43.(>     14.227 

18 

3  36  44.95 

;    2.1363 

19    2  10.3 

10.150 

19 

1  57  56.94 

3.0890 

9  23  55.3   14.162 

19 

3  t^  53.31 

1    2.1403 

19  12  25.2 

10.046 

20 

2    0    1.86 

3.0831 

9  38    3.0    14.097 

20 

3  41     1.79 

;    2.1493 

19  22  24.8 

9.941 

21 

2    2    6.79 

\    3.0693 

9  52    6.8,   14.030 

21 

3  43  10.38 

2.1443 

19  32  18,1 

9.836 

22 

2    4  11.72 

3.0693 

10     6     6.<>     13.963 

22 

3  45  19.10 

1    2.1464 

19  42    5.1 

9.730 

23 

2    6  16.66 

9.089G 

10  20     2.3     13.694 

23 

3  47  27.94 

3.1485 

'     19  51  45.7 

9.693 

;  24 

2    8  21.62 

i    QU»8S 

•  N.IO  33  53.9    I3.a25 

24 

:      3  49  36.91 

3.1 50G 

N.20    1  10.9 

9Ujir> 
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WEDNESDAY  5. 


h     m     8 

8 

0           1           H 

II 

0 

3  49  36i)l 

9.1.'j06 

N.20    1  19i) 

9J>16 

1 

3  5!  46.00 

3.1536 

20  10  47.() 

9.408 

2 

3  53  55.22 

9.1547 

20  20    8i) 

9.300 

3 

3  m    4.57 

3.1568 

20  29  23.6 

9.101 

4 

3  58  14.04 

3.1589 

20  38  31.8 

9.083 

5 

4    0  23.64 

3.1610 

20  47  33.4 

8.973 

6 

4    2  33.3(i 

3.1631 

20  56  28.4 

8.861 

7 

4    4  43.21 

3.1653 

21    5  16.7 

8.749 

8 

4    6  53.19 

3.16rJ 

21  13  58.2 

8.637 

9 

4    9    3.29 

3.1694 

21  22  a3.0 

8.534 

10 

4  11  13.52 

3.1716 

21  31     1.1 

8.411 

11 

4  13  2(J.87 

9.1737 

21  a9  22.3 

8.397 

12 

4  15  34.a5 

3.1758 

21  47  36.7 

8.183 

13 

4  17  44.95 

3.1778 

21  55  44.1 

8.067 

14 

4  19  55.G8 

3.1798 

22    3  44.7 

7.953 

15 

4  22    6.53 

3.1818 

22  11  38.3 

7.836 

16 

4  24  17.50 

3.1630 

22  19  25.0 

7.719 

17 

4  26  28.59 

3.1859 

22  27    4.6 

7.609 

18 

4  28  39.81 

3.1680 

22  34  37.2 

7.484 

19 

4  30  51.15 

3.1900 

22  42    2.7 

7.366 

20 

4  33    2.60 

3.1919 

22  49  21.1 

7.947 

21 

4  35  14.17 

3.1939 

22  56  32.4 

7.198 

22 

4  37  25.86 

3.1958 

23    3  36.5 

7.008 

23 

4  39  37.66 

9.1977 

N.23  10  33.4 

6.887 

THURSDAY  6. 
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4 
4 

4 
4 
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41 
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59 
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5    6 
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5 
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12 
15 
17 
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5  21 
5  23 
26 
28 
30 
32 


5 
5 
5 
5 


5  35 


49.58 

1.61 
13.75 
26.00 
38.35 
50.81 

3U37 
16.04 
28.80 
41.66 
54.62 

7.66 
20.79 
34.01 
47.32 

0.72 
14.19 
27.74 
41.36 
55.05 

8.81 
22.64 
36.53 
50.48 

4.48 


3.1996 
9.9014 
9.9039 
3J9050 
3.9067 
9.9085 
9^2109 
9J2I19 
9.9136 
9.9159 
9.9167 
9.9181 
9.9196 
9.9911 
9J3935 
9.9339 
3.99:i9 
9.9964 
9.9i276 
9JB88 
9.9999 
9J2310 
9.9U90 
9J3399 
9.9338 
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23 
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25 
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25 
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24  5.4 
30  40.5 
37  8.3 
43  28.8 
49  41.9 
55  47.6 

1  45.9 

7  36.7 

13  20.1 

18  56.0 
24.4 
45.3 
58.7 
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2.5 

53.1 
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59  11.3 

3  39.0 
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16 
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15.6 
12.4 
1.51 
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6.646 
6.594 
6.409 
6J279 
6.156 
6.033 
5.910 
5.785 
5.660 
5.535 
5.410 
5.983 
5.159 
5.039 
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4.778 
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4.594 
4.396 
4.968 
4.139 
4.010 
3.881 
3.759 
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FRIDAY  7. 


h     m     8 

1       8 

0         1           II 

5  a5    4.48 

1    9.3338 

N.25  24    1.5 

5  37  18.54 

1    9.9347 

25  27  42.8 

5  39  32.65 

9.9355 

25  31  16.3 

5  41  46.80 

9.9363 

25  34  42.0 

5  44    1.00 

9.9371 

25  38    0.0 

5  46  15.24 

9.9377 

25  41  10.2 

5  48  29.51 

9.9389 

25  44  12.5 

5  50  4,3.81 

9.9386 

25  47    7.0 

5  52  58.14 

3.3390 

25  49  53.7 

5  55  12.49 

3.3394 

25  52  32.6 

5  57  2().86 

3.3398 

25  55    3.7 

5  59  41.25 

9.3401 

25  57  26.9 

6    1  55.66 

3.3403 

25  59  42.1 

6    4  10.08 

3.9104 

26    1  49.5 

6    ()  24.50 

3.9405 

26    3  49.1 

6    8  38i)3 

3.3405 

26    5  40.9 

6  10  5:3.36 

9J9404 

26    7  24.9 

6  13    7.78 

9.9409 

26    9    0.9 

(i  15  22.18 

9.9399 

26  10  29.0 

6  17  36.57 

9.9397 

26  11  49.3 

6  19  50.95 

3.9394 

26  13     1.7 

6  22    5.31 

9.9390 

26  14    6.3 

6  24  19.64 

9J3386 

26  15    3.0' 

6  26  33.94 

9.9380' 

N.26  15  51.9 

SATURDAY  8. 


6  28 
i\  31 
6  \^\ 
6a5 
6  37 
6  ;ft) 
6  42 
6  44 
6  46 
6  48 
6  51 
6  5.3 
6  55 
6  57 


/ 

4 

7 
7 
7 
7 
7 
7 
7 
7 
7 


0 

2 

4 

() 

8 

11 

13 

15 

17 

19 

22 


48.20 

2.42 
16.60 
30.75 
44.85 
58.89 
12.86 
2().77 
40.()2 
54.411 

8.12J 
21.75 
a5.29! 
48.75; 

2.12 
15.,39 
28.57 
41.65 
54.62 

7.48 
20.23 
;».87 
45.39 
57.78 
10.034 


3^3374 
9.9367 
9.9360 
9.9359 
9.9344 
9.9334 
3.9394 
3.9313 
9.9309 
9.9990 
9.2970 
9.9964 
9.9950 
9.9935 
9J3230 
9.9904 
9.91&^ 
9.9171 
9.9153 
9.9134 
9.9115 
9J»95 
9.9075 
9JM)54 


N.26 
26 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
2() 
26 
2() 
2<) 
26 
2(> 
2(> 
26 
26 
26 
25 
25 


17 
18 
17 
17 
17 


15 

14 

13 

12 

II 

9 

8 

6 

4 

2 


ai»3aiNJ25 


16  32.9 

17  6.1 
17  31.4 
17  48.9 

58.6 
0.5 
54.6 
40.9 
19.4 
16  50.1 
\^  13.1 
28:4  i 

;i5.9 
a5.7| 

27.8 

12.2 

48.9 

18.0 

39.6 

53.5 

59.8 

0  58.5 

58  49.7 

56  33.4 

54    9.6 


II 

3.759 

3.693 

3.493 

3.363 

3.934 

3.104 

9.S74 

9.843 

9.713 

9.589 

9.451 

9.390 

9.189 

9.058 

1.997 

1,797 

1.666 

1.534 

1.403 

1.973 

1.149 

1.011 

0.880 

0.749 


0.616 
0.488 
0J.S7 
0.S97 
40.097 
-O.093 
0.163 
0Je93 
0.499 
0.553 
0.689 
0.811 
0.940 
1.068 
1.196 
1.394 
1.151 
1.578 
J. 705 
1.831 
1.958 
9.084 
9.910 
9.334 
9.450 
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VII. 


GREENWICH  MEAN  TIME 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Ascension. 

Diff. 
for  1  in. 

Declination. 

,    DiiT, 
for  1  m. 

Hour.  Bight  A8cen«iou. 

Diff. 
for  1  m. 

Declination. 

Diffi    . 
•  tor  i  w. 

SUNDAY 

f  9. 

TUESDAY  11. 

1 

h    m      8     ' 

B          1 

O          /           //    ' 

» 

h     1U       R 

a 

0      /      «' 

1 

0 

7  22  10.03 

3.2(K« 

N.25  54    9.6 

2.459 

0 

9    4  31.33 

2.0485 

N.21  42  29.5 

7.783 

1 

7  24  22.16 

9.3010 

25  51  38.3 

9.584 

1 

9    6  34.13 

9.0447 

21  34  39.6 

7.877 

2 

7  26  34.16 

2.1987 

25  48  59.6 

9.708 

2 

9    8  36.69 

9.0409 

21  26  44.2 

7.970 

3 

7  28  46.02 

S.1964 

25  46  13.4 

2.831 

3 

9  10  39.03 

9U)370 

21  18  43.3 

8M& 

4 

7  30  57.74 

3.1940 

25  43  19.8 

2J54 

4 

9  12  41.13 

2.0333 

21  10  36.8 

8J154  , 

5 

7  33    9.31 

3.1910 

25  40  18.9 

3.076 

5 

9  14  43.01 

9.0393 

21    2  24.8 

8.945  1 

6 

7  35  20.73 

3.1890 

25  37  10.7 

3.198 

6 

9  16  44.65 

9.0355 

20  54    7.3 

H.335 

7 

7  37  32.00 

S.1664 

25  33  55.2 

3.330 

7 

9  18  46.07 

2.0217 

20  45  44.4 

8.424 

8 

7  39  43.11 

3.1638 

25  30  32.4 

3.441 

8 

9  20  47.26 

9.0179 

20  37  16.3 

8^13 

9 

7  41  54.07 

3.1611 

25  27    2.2 

3.569 

9 

9  22  48.22 

9.0141 

20  28  42.9 

8.600 

10 

7  44    4.86 

9.1784 

25  23  24.8 

3.689 

10 

9  24  48.95 

2.0103 

20  20    4.2 

8.687  i 

11 

7  46  15.49 

9.1756 

25  19  40.3 

3.809 

H 

9  26  49.46 

9.0065 

20  11  20.3 

8.774 

12 

7  48  25.95 

9.1738 

25  15  48.7 

3.921 

12 

9  28  49.73 

9.0037 

20    2  31.3 

8.659 

13 

7  50  36.24 

9.1700 

25  11  49.9 

4.039 

13 

9  30  49.78 

1.9989 

19  53  37.2 

8.944  , 

14 

7  52  46.36 

9.1671 

25    7  44.0 

4.157 

14 

9  32  49.60 

1.9951 

19  44  38.1 

9.038 

15 

7  54  56.30 

9.1641 

25    3  31.1 

4.274 

15 

9  34  49.20 

1.9914 

19  35  33.9 

,     9.110 

16 

7  57    6.06 

9.1611 

24  59  11.1 

4.391 

16 

9  36  48.57 

1.9877 

19  26  24.8 

9.192 

17 

7  59  15.63 

9.1580 

24  54  44.1 

4.508 

17 

9  38  47.72 

1.9840 

19  17  10.8 

9.974 

18 

8    1  25.02 

2.1549 

24  50  10.2 

4.693 

18 

9  40  46.65 

1.9803 

19    7  51.9 

9.354 

19 

8    3  34.23 

9.1516 

24  45  29.4 

4.738 

19 

9  42  45.36 

1.9766 

18  58  28.2 

9.431 

20 

8    5  43.25 

9.1487 

24  40  41.7 

4.853 

20 

9  44  43.84 

1.9739 

18  48  59.8 

9.513 

21 

8    7  52.07 

9.1455 

24  35  47.1 

4.966 

21 

9  46  42.10 

1.9693 

18  39  26.6 

9.591 

22 

8  10    0.70 

9.1423 

.  24  30  45.7 

5.079 

22 

9  48  40.14 

1.9655 

18  29  48.8 

9.668 

23 

8  12    9.14 
MO 

9.1389 

NDA\ 

N.24  25  37.5 
'  10. 

5.193 

23 

9  50  37.96! 
WED] 

1.9618 

NESD 

N.18  20    6.4 
AY  12. 

9.745  1 

1 
1 

0 

8  14  17.39 

3.I35G 

N.24  20  22.6 

5.304 

0 

9  52  35.56 

1.9583 

N.18  10  19.4 

9.830 

1 

8  16  25.43 

9.1333 

24  15    1.0 

5.415 

1 

9  54  32.95 

1.9547 

18    0  27.9 

9.895 

2 

8  18  3:^.27 

9.1989 

24    9  32.7 

5.536 

2 

9  56  30.12 

1.9513 

17  50  32.0 

0.969 

a 

8  20  40.90 

9.1255 

24    3  57.8 

5.636 

3 

9  58  27.08 

1.9477 

17  40  31.6 

10JM3  , 

4 

8  22  48.;« 

9.1991 

23  58  16.3 

5.745 

4 

10    0  2J3.84 

1.9443 

17  30  26.8 

10.115 

5 

8  24  55J>5 

2.1186 

23  52  28.3 

.'>.854 

5 

10    2  20.39 

1.9407 

17  20  17.7 

10.187  ' 

6 

8  27    2.5(5 

3.1151 

23  46  33.8 

5.963 

6 

10    4  16.72 

1.9373 

17  10    4.4 

10.25^? 

7 

8  29    9;J6 

9Jllo 

23  40  32.8 

6.069 

7 

10    6  12.84 

1.9337^ 

16  59  46.8 

10.33':i 

8 

8  31  15i)4 

3,1060 

23  34  25.4 

6.176 

8 

10    8    8.76 

1.9303' 

16  49  25.1 

10.397 

9 

8  3.3  22.31 

9J044 

23  28  11.6 

6.381 

9 

10  10    4.48 

1.9970 

16  38  59.2 

10.466 

10 

8  35  28.47 

9.1006 

23  21  51.5 

6.386 

10 

10  12    0.00 

1.9336 

16  28  2».2 

10.53:) 

11 

8  37  34.41 

9.0979 

23  15  25.1 

6.491 

11 

10  13  55.32 

1.9903 

16  17  55.2 

10.600  \ 

12 

8  39  40.13 

9.0935 

23    8  52.5 

6.595 

12 

10  15  50.44 

1.9J70 

16    7  17.2 

10.666 

13 

8  41  45.63 

9.0898 

23    2  13.7 

6.698 

13 

10  17  45.37 

1.9138 

15  56  35.3 

io.rji 

14 

8  43  50.91 

9.0861 

22  55  28.7 

6.801 

14 

10  19  40.10 

1.9106 

15  45  49.5 

10.795 

15 

8  45  55.97 

9.0834 

22  48  37.5 

6.903 

15 

10  21  :m.64 

1.9074 

15  34  59.9 

10.859 

16 

8  48    0.80 

9.0787 

22  41  40.3 

7.003 

16 

10  23  28.98 

1.9043 

15  24    6.4 

10.9'ii 

17 

8  50    5.41 

9.0749 

22  34  37.1 

7.103 

17 

10  25  23.14 

1.9011 

15  13    9.2 

10.9.H4 

18 

8  52    9.79 

9.0713 

22  27  27.9 

7:S02 

18 

10  27  17.11 

1.8980 

15    2    8.4 

11.015 

19 

8  54  13.95 

94)674 

22  20  12.7 

7.301 

19 

10  29  10.90 

1.8949 

14  51    3.9 

Il.KO 

20 

8  56  17.88 

9.0636 

22  12  51.7 

7.399 

20 

10  31     4.50 

1.8919 

14  39  55.8 

]l.ir>5 

21 

8  58  21.59 

9.0598 

22    5  24.8 

7.496 

21 

10  :J2  57.93 

1.8890 

14  28  44.1 

ll.t>.M 

22 

9    0  2.5.06 

3.0561 

21  57  52.1 

7.503 

22 

10  34  5l.lt< 

14)861 

14  17  28.9 

llJfeO 

23 

9    2  28.31 

S.05S3 

21  50  13.7 

7.6^9 

23 

10  36  44.26 

1.6833 

14    6  10.3 

iijua 

24 

9    4  31.33 

9U>485 

N.21  42  2J>.5 

7.783 

24 

10  38  37.17 

KSdai 

N.13  54  48.2 

11J9C 

\ 
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IX. 


(GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  AMcnsion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour.  Right  ABcenalon. 

Diff. 
for  1  in. 

Declination. 

Diff.    : 
forlm. 

MO 

NDA^ 

'  17. 

• 

WEDNESDAY  19. 

h    m      B 

B 

Of// 

// 

h    m      8 

a 

0    ^    jj 

// 

0 

13  33  51.57 

1.86.V2 

S.  6  46    8.4 

13.306 

0 

15    8  14.00 

9.0947 

S.16  47  57.9 

11.370 

J 

13  35  43.57 

1.8663 

6  59  26.3 

134)89 

1 

15  10  19.87 

9.1011 

16  59  18.0 

11.309 

2 

13  37  35.76 

1.8714 

7  12  43.1 

13.271 

2 

15  12  26.13 

9.1076 

17  10  34.1 

11.933 

3 

13  39  28.15 

1.8747 

7  25  58.8 

13.252 

3 

15  14  32.78 

9.1142 

17  21  46.0 

11.163 

4 

13  41  20.73 

1.8780 

7  39  13.3 

13.233 

4 

15  16  39.83 

9.1208 

17  32  53.6 

114)91 

5 

13  43  13.51 

1.8813 

7  52  26.6 

13.212 

5 

15  18  47.28 

9.1975 

17  43  56.8 

11.016 

6 

13  45    6.48 

1.884? 

8    5  ;}8.7 

13.190 

6 

15  20  55.13 

9.1342 

17  54  55.7 

10.944 

7 

13  46  59M 

1.8883 

8  18  49.4 

13.167 

/ 

15  2:3   3.:J9 

9.1410 

18    5  50.1 

10.86a 

8 

13  48  53.06 

1.8918 

8  31  58.7 

13.143 

8 

15  25  12.06 

9.1479 

18  16  39.8 

10.791 

9 

13  50  46.68 

1.8055 

8  45    Q.(i 

13.119 

9 

15  27  21.14 

9.1548 

18  27  24.9 

10.713 

10 

13  52  40..52 

iJEJBiaQ 

8  58  13.0 

13.093 

10 

15  29  30.6:3 

9.1617 

18  38    5.3 

10.633 

11 

13  54  34.59 

1.9030 

9  11  17.8 

134)66 

11 

15  31  40.55 

9.1688 

18  48  40.8 

10.559   { 

12 

13  56  28.88 

1.906b 

9  24  20.9 

13.039 

12 

15  33  50.89 

9.1759 

18  59  11.5 

10.470   1 

13 

13  58  23.40 

1.9106 

9  37  22.4 

13.011 

13 

15  36    1.65 

9.1830 

19    9  37.2 

10.386 

14 

14    0  18.17 

IJ>148 

9  50  22.2 

12.983 

14 

15  38  12.84 

9.1902 

19  19  57.8 

104)00 

15 

14    2  13.19 

1.9190 

10    3.20.3 

12.953 

15 

15  40  24.47 

9.1974 

19  30  13.2 

10.913 

10 

14*  4    8.45 

1.9S32 

10  16  16.6 

12.923 

16 

15  42  36.53 

9.2046 

19  40  2JJ.4 

10.195 

17 

14    6    3.97 

1.9974 

10  29  10.9 

12.889 

17 

15  44  49.02 

94)118 

19  50  28.2 

10.036 

18 

14    7  59.74 

1.9317 

10  42    3.3 

12.656 

18 

15  47    1.93 

9.2190 

20    0  27.7 

9.945 

19 

14    9  55.77 

1J»61 

10  54  53.7 

12.823 

19 

15  49  15.28 

942964 

20  10  21.7 

9.853 

20 

14  11  52.07 

1JM06 

11    7  42.0 

12.788 

20 

15  51  29.09 

94ii338 

20  20  10.0 

9.759 

21 

14  13  48.64 

1.9428 

11  20  28J2 

12.752 

21 

15  53  43.a5 

9J3412 

20  29  52.7 

9.663 

22 

14  15  45.48 

1.9488 

11  m  12.2 

12.714 

22 

15  55  58.05 

24M87 

20  39  29.6 

9.566 

1  23 

1 

14  17  42.()0 

1.9545i 

S.ll  45  53.9 

12.676 

23 

15  58  13.19 

9.8562 

S.20  49    0.(> 

9.468 

1 
1 

TUB 

:SDiV 

\'  18. 

THU 

RSDi^ 

lY  20. 

• 

0 

14  19  40.01 

1.959ft 

S.ll  58  33.3 

*12.637 

0 

16    0  28.77 

9.8637 

S.20  58  25.7 

04)68 

1 

14  21  37.71 

1.9640 

12  11  10.3 

12.597 

1 

16    2  44.81 

2.2712 

21    7  44.8 

9.966 

2 

14  23  a=>.69 

1.9686 

12  2:3  44.9 

12.556 

2 

16    5    l.:30 

242787 

21  16  57.7 

9.163 

3 

14  25  33.97 

1.9738 

12  36  17.1 

12.515 

3 

16    7  18.25 

242862 

21  26    4.3 

9.058 

4 

14  27  3'2.55 

1.978U 

12  48  4(i.7 

12.472 

4 

16    9  35.65 

9.2938 

21  35    4.6 

84)53 

5 

14  29  31.44 

1.9641 

13    1  13.6 

12.427 

5 

16  11  53.50 

24)014 

21  43  58.() 

6.846 

(J 

14  31  30.()5 

1.981^4 

13  13  37.9 

12.383 

6 

16  14  11.81 

9.3090 

21  52  46.2 

8.737    , 

7 

14  ;«  30.17 

1.9946 

13  25  59.4 

13^135 

7 

16  16  30..58 

9.3166 

22    1  27.2 

8.696    , 

8 

14  05  30.00 

1.999U 

13  38  18.1 

12.287 

8 

16  18  49.81 

9.3243 

22  10    1.4 

e4»14 . ' 

9 

14  37  30.15 

S.00:i3 

13  50  3:^.9 

12.238 

9 

16  21     9.49 

9J319 

22  18  28.8 

8.400 

10 

14  ;«i  *iom 

2.010A 

14    2  4().7 

12.189 

10 

16  2:j  2J>.6:} 

2.3395 

22  26  49.4 

84)85 

11 

14  41  31.45 

2.0104 

14  14  5(k5 

12.138 

11 

1()  25  50.2:) 

9.3472 

22  35    3.0 

8.109 

12 

14  43  :«.60 

SUW21 

14  27    3.3 

12.086 

12 

16  28  11. 2i) 

2.3548 

22  43    9.7 

8.051 

13 

14  45  JW.09 

2.0a7b 

14  :w    6.9 

13.033 

13 

16  30  32.81 

94)635 

22  51    9.3 

7.939 

14 

14  47  35.J>i2 

3.033:> 

14  51     7.2 

11.979 

14 

Mi  ;J2  54.79 

94)701 

22  59     1.6 

7.810 

15 

14  49  38.  IC 

2.0393 

15    3    4.3 

11.923 

15 

16  35  17,22 

9.3777 

23    6  46.4 

7.686 

16 

14  51  40.63 

2.045.2 

15  14  .58.0 

11.667 

16 

1*6  37  40.11 

94)853 

2;J  14  2:j.9 

7.561 

17 

14  5:?  43.5ti 

2.0511 

15  2<i  48.3 

11.809 

17 

l(i  40    3.4(i 

9.3929 

2:3  21  53.9 

7.436 

J8 

14  55  46.76 

2.0571 

15  lis  :iKl 

11.750 

18 

16  42  27.27 

9.4005 

2:)  29  1(».3 

7.309 

19 

14  57  5o;3; 
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09  22  52 

22     Spica 
Mars 

W. 

74  24  3:3 

2358 

70  11  34 

W. 

55  22  32 

9392 

57    7  59 

,  Aotores 

W. 

28  J«  42 

2279 

30  19  13 

Saturn 

E. 

21  50  55 

9369 

20    0  30 

Suif 

E. 

57  58  35 

9561 

56  19  14 

Z\     Spica 
1  Btars 

W. 

88  51  45 

9136 

90  41  50 

W, 

69  37  19 

9196 

71  25  53 

Antares 

W, 

42  57  47 

9137 

44  47  49 

Sew 

E. 

44  33  38 

9461 

42  51  30 

24     Mars 

W. 

84  14  59 

9099 

80    0    0 

Aiitares 

W. 

57  47  38 

2038 

59  40  13 

Sirw 

E, 

30  49  43 

9309 

29    5  57 

28  :  Sc!f 

W. 

20  27  40 

9495 

28    9    0 

» 

Aldcboran 

E. 

61    5  48 

9147 

59  10    0 

P.L. 

of 
Diir. 


2845 
2806 
2857 
2860 
2889 
3643 
3228 

2749 
9709 
2758 
9801 
2792 
3602 
3120 

9585 
2342 
9676 
9679 
3635 
3393 

9467 
9512 
3597 
9589 
9554 
3813 
2853 

2333 
3381 
2445 
9433 
4330 
2705 

2942 
2305 
2258 
2371 
8565 

9132 
9183 
9123 
2449 

2089 
2098 
3391 

9509 
9163 


< 

xvnpi. 

P.L. 

nf 

Diir. 

3G34 

XXP»- 

103  15  17 

1 

P.L, 
of 
Dlff.    . 

1 

0    /  / 

101  41  3:3 

2S33 

07  22  51 

2795 

08  57  20 

27KJ 

(]5  25  58 

2845 

GO  5$)  27 

2S31 

;35    5  54 

2b57 

33  32  40 

2&I3 

84  13    9 

21T78 

82  40  'JU 

3867   , 

85  5:3  30 

3C35 

84  35  33 

3C27 

110  11     0 

3310 

114  45    9 

32J2 

114  18  3^> 

9735 

115  54  32 

3723 

80    0  52 

2895 

81  43  38 

2G81 

78    1  l(i 

2744 

79  30  57 

2730 

22  35    1 

2706 

21     0  28 

27C3 

71  4^3  44 

977J 

70    8  49 

3766 

75  27    7 

3001 

74    8  34 

36ih2 

104  30  40 

3105 

103    8  42 

3000 

1 

93    9  50 

2579 

94  49  20 

1 

3564 

90  55  44 

9636 

92  34    3 

9610 

30  58  12 

2657 

38  35  50 

2638  ; 

58  55  42 

9664 

57  18  14 

9649 

05    0  2:3 

3G47 

63  42  :31) 

3663 

92  43  17 

9976 

91  12  34 

9960 

100  a5  24 

9450 

108  17  48 

9433 

104  12  37 

9496 

105  53  56 

9179  j 

50  11    0 

9509 

51  52    7 

l»190  , 

31  30  29 

9579 

33  10    3 

3554 

45  40    4 

9539 

44    5  45 

9533 

54  48  a5 

3853 

53  at  27 

3698 

80  27  19 

9835 

78  53  3(> 

2816 

120  25  45 

9315 

122  11  22 

3396 

03  51  20 

3363 

05  35  48 

3345 

44  58  Si) 

2428 

40  41  34 

2110 

32  13  27 

2430 

30  30  21 

3408 

45  23    2 

4139 

44  18  10 

4564 

07  40  19 

9687 

m    9  22 

9609 

77  58  59 

2225 

79  40  49 

3310 

58  53  51 

9389 

60  40    7 

3373 

32    0  14 

9339 

33  53  44 

3220 

18  22  19 

9377 

16  38  11 

3393 

54  39  31 

9j46 

52  59  2;'> 

3533 

J)2  32  10 

9109 

94  23    1 

3.07 

73  14  48 

9169 

75    4    3 

3155 

40  38  13 

9100 

48  28  59 

ayj6 

.41    9    5 

9437 

39  20  23 

9-!>7 

87  57  10 

9081 

89  48  45 

WU 

01  33    3 

9019 

03  20    7 

9013 

27  22    8 

9390 

25  38  20 

9393 

29  50  11 

3511 

31  31    9 

95tU 

57  20  m 

2179 

55  :37  371 

9196 
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MARCH,  1873. 


I. 


AT  GREENWICH  APPARENT  NOON. 

1 
1 

• 

• 

J3 

THE  SUN'S 

( 

Sidereal 
Timo 

I 

1 

*3 

a 

of  tho 

o 

o 

o 

Cm 

O 

Somi-     Equation  of 
(llamet4^r       Time, 
passing         to  be 
the          added  to 

P 
1 

Apparent 
lUgbt  Ascension 

Diff.  for 
.    1  hour. 

Apparent 
Dcclinction. 

Diff.  for        Senii- 
1  lioiir.      diameter. 

Merid- 
ian. 

Apparent 
Time. 

Diff.  for 
Ihonr. 

8 

>  0.499 

Sat. 

h     ni       8 

22  49  58.15 

8 

)     9.35C 

S.   7°  26  15!  1 

57"l0 

16 

10.24 

65!40 

m       0 

12  30.20 

Sun. 

2 

22  53  42.43 

!     9.334 

7     3  21.5 

►    57.35 

16 

10.00 

65.33 

12  17.96 

0.521 

Mon. 

3 

22  57  26.20 

1     9.314 

6  40  22.1 

57.58 

16 

9.75 

65.26 

12     5.20 

0.541 

Tucs. 

4 

23     1     9.48 

9.295 

6  17  17.2 

57.81 

16 

9.51 

65.19 

11  51.96 

0.560 

Wed. 

5 

23    4  52.30 

9.376 

5  54    7.1 

58.01 

16 

9.26 

65.13 

11  38.27 

0.579  ' 

Tiiur. 

6 

23     8  34.68 

9.857 

5  30  52.5 

58.20 

16 

9.01 

65.07 

11  24.14 

0.597 

Frid. 

7 

23  12  16.62 

9.239 

5    7  33.5 

58.38 

16 

8.76 

65.01 

11     9.56 

0.615 

Sat. 

8 

23  15  58.16 

9.223 

4  44  10.6 

58.53 

16 

8.51 

64.95 

10  54.59 

0.631 

Sun. 

9 

23  19  39.31 

9.207 

4  20  44.3 

58.66 

16 

8.25 

64.90 

10  39.23 

0.647 

Mon. 

10 

23  23  20.11 

9.192 

3  57  14.8 

58.79 

16 

7.99 

64.85 

10  23.52 

0.662 

,  Tues. 

11 

23  27    0.56 

9.178 

3  33  42.4 

58.90 

16 

7.73 

64.80 

10    7.46 

0.676 

Wed. 

12 

23  30  40.71 

9.165 

3  10     7.7 

58.99 

16 

7.47 

64.76 

9  51.09 

0.689 

Thur. 

13 

23  34  20.56 

9.153 

2  46  30.9 

59.07 

16 

7.20 

64.72 

9  34.43 

0.701 

Frid. 

14 

23  38    0.13 

9.143 

2  22  52.4 

59.14 

16 

6.93 

64.68 

9  17.50 

0.711 

Sat. 

15 

23  41  39.45 

9.133 

1  59  12.6 

59.19 

16 

6.66 

64.65 

9    0.32 

0.721 

Sun. 

16 

23  45  18.55 

9.124 

1  35  31.7 

59.22 

16 

6.39 

64.62 

8  42.90 

0.730 

Mon. 

17 

23  48  57.46 

9.116 

1  il  50.1 

59.24 

16 

6.12 

64.59 

8  25.32 

0.738  ; 

Tues. 

18 

23  52  36.20 

9.110 

0  48    8.1 

59.24 

16 

5.84 

64.56 

8    7.56 

0.744 

Wed. 

19 

23  56  14.79 

9.104 

0  ^4  26.1 

59.24 

16 

5.56 

64.54 

7  49.64 

0.750 

Thur. 

20 

23  59  53.25 

9.100 

S.    0     0  44.4 

59.23 

16 

5.28 

64.52 

7  31.59 

0.754 

Frid. 

21 

0    3  31.60 

9.096 

N.  0  22  56.5 

59.19 

16 

5.00 

64.50 

7  13.43 

0.758 

Sat. 

22 

'  0    7    9.86 

9.092 

0  46  36.4 

59.14 

16 

4.72 

64.49 

6  55.  IS 

0.762 

Still. 

23 

0  10  48.06 

9.090 

1  10  15.0 

59.08 

16 

4.44 

64.48 

6  36.89 

0.764 

Mon. 

24 

0  14  26.20 

9.088 

1  33  52.0 

59.00 

16 

4.16 

64.47 

6  18.53 

0.766 

Tucs. 

25 

0  18    4.30 

9.087 

1  57  26.8 

58.90 

16 

3.87 

64.46 

6    0.13 

0.767 

Wed. 

26 

0  21  42.39 

9.087 

2  20  58.9 

58.78 

16 

3.59 

64.46 

5  41.72 

0.767  , 

Thur. 

27 

0  25  20.49 

9.088 

2  44  28.2 

58.66 

16 

3.31 

64.46 

5  23.32 

0.766 

Frid. 

28 

0  28  58.61 

9.089 

3    7  54.3 

58.52 

16 

3.03 

64.46 

5    4.94 

0.765 

Sat 

29 

0  32  36.77 

9.090 

3  31  16.9 

58.36 

16 

2.75 

64.47 

4  46.60 

0.764 

Sun. 

30 

0  36  14.99 

9.093 

3  54  35.4 

58.18 

16 

2.47 

64.48 

4  28.30 

0.761 

Mon. 

31 

0  39  53.27 

9.096 

4  17  49.5 

57.99 

16 

2.20 

64.49 

4  10.07 

0.758 

Tues. 

32 

0  43  31.63 

9.100 

N.   4  40  59.0 

57.79 

16 

1.92 

64.51 

3  51.94 

0.754 

1 

KOTB. 

—Mean  Timo  of  tlio  Sex 

nldiamcte 

1 

r  passing  may  be  found  by  subtracting  0s.l8  tsom  tlie  Sidereal  Time. 

1 

II. 
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o 


a 
o 

o 

c 


Sat. 

Suit. 

Mou. 


1 


I       ^ 


Tiies. 
Wed.  ■ 
Thur.  I 

Fricl.  I 
Sat.  t 
Sun. 


3 


5 
G 


7 
8 
9 


Mon.  10 
Tucs.  i  11 
Wed.      12 


Tliur. '  13 
Frid.  I  14 
Sat     '   15 


Sun. 
Mon. 


16 
17 


Tuc9.     18 


I  Wed. 

,  Thur. 

Frid. 


Sat. 

Sim. 

Mon. 


19 
20 
21 

22 
23 
24 


Tucs.  I  25 
Wed.  26 
Thur. '  27 


Frid. 

Sat. 

Sun. 


28 
29 
30 


Mon.      31 
Tiic-s.  :  32 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


Apparent 

lUght  AKCCDIlioU. 


DIff.  for 
1  Iiour. 


ll        lU  H 

22  49  56.20 
22  53  40.51 

22  57  24.31 

23  1  7.63 
23  4  50.49 
23  8  32.91 

23  12  14.89 
23  15  56.47 
23  19  37.67 

23  23  18.51 
23  26  59.00 
23  30  39.19 

23  a4  19.08 
23  37  58.70 
23  41  38.08 

23  45  17.21 
23  48  56.18 
23  52  31.96 

23  56  13.60 

23  59  52.10 

0  3  30.49 

0  7  8.79 
0  10  47.04 
0  14  25.23 

0  18  3.38 
0  21  41.52  i 
0  25  19.67 ' 

0  28  57.a3 
0  32  36.ai 
0  36  14.30 

0  39  52.63 
0  43  31.04 


Apparent 
Dcclinatiou. 


Diff.fcr 
1  hour. 


9.357 
9.335 
9.315 


9.29G 
9.277 
9.*^55) 

9.241 
9.225 
9.209 

9.194 
9.180 
9.167 

9.155 
9.145 
9.135 

9.120 
9.118 
9.112 

9.106 
9.102 

9.098 

9.094 
9.092 
9.090 

9.089 
9.0j«9 
9.090 

9.091 
9.093 
9.095 

9.098 
9.102 


u 


S.  7  26  27.0  57.11 
7  3  33.3'  57.30 
6  40  33.7   57.59 

6  17  28.7  57.82 
5  54  18.4  58.02 
5  31     3.6  58.21 

5  7  44.4  58.39 
4  44  21.3  58.54 
4  20  54.7!  58.07 


3  57  25.0  58.80 
3  33  52.4J  58.91 
3  10  17.5  59.00 

2  46  40.4  59.08 
2  23     1.6  59.15 

1  59  21.5!  59.20 

I 

1  35  40.3j  59.2-3 
1  11  58.4  59.25 
0  48  16.2   59.25 


0  24  33.9|  59.25 
S.  0  0  51.91  59.24 
N.  0  22  49.3'  59.20 


Equation  of 

Tiiiio, 

to  he 

subtracted 

from 

21  can 

Diff.for 

«■■■ 

2tm€. 

1  honr. 

0  46  29.5  59.15 

1  10     8.4  59.09 
1  33  45.7J  59.01 

1  57  20.S:  58.01 

2  20  53.3'  58.79 
2  44  22.9  58.07 


3     7  49.3  5H.53 

3  31    12.1'  58.37 

3  51  30.9'  5S.19 

4  17  45.4  58.01 
N.  4  40  55.2  .57.H0 


12  30I30I  OA(fO 


12  18.06 
12     5.31 

11  52.07 
II  38.38 


0.521 
0.541 

0..500 
0.579 


11   24.25     0.597 


1 1  9.67 
10  54.70 
10  39.34 

10  23.63 

10    7.57 

9  51.20 

9  34.54 
9  17.61 
9    0.43 

8  43.01 
8  25.43 
8    7.66 

7  49.74 
7  31.69 
7  13.53 

6  55.27 
6  36.97 
6  18.61 

6  0.20 
5  41.79 


0.015 
0.G31 
0.G47 

0.062 
0.670 
0.G89 

0.701 
0.711 
0.721 

0.730 

0.738 
0.744 

0.750 
0.754 
0.758 

0.7C2 
0.761 
0.76G 

0.767 
0.767 


5  23.39     0.760 


5 


4  46.67 
4  28.36 

4  10.13 
3  51.99 


5.00    0.765 


0.764 
0.761 

0.758 
0.754 


NoTK  — Tbc  Sciuidi&mctcr  for  Mean  Koon  may  W  OMumc^  tbc  sarao  an  tli.it  fur  Ajiparcnt  Noon. 


Sicli'rcal 

Tiiuo 

i»r 

Right  AtMX'nHitm 

of 

Ilean  Sim. 


h      m       n        I 

22  37  25.*J0  . 
22  41  22.15 

22  45  19.00  ' 

I 

22  49  15.56  ' 
22  53  12.11 
22  57     S.6G  ' 


23 
23 
23 


1  5.22 1 
5  1.77  I 
8  58.a3  , 


23  12  54.88  ; 
23  16  51.43  , 
23  20  47.99 . 

23  21  44.51  i 
23  28  41.09 
23  32  37.65  | 
I 
23  36  34.20  • 
23  40  30.75  • 
23  4 1  27.30  , 

23  48  23.86 
23  52  20.41 
23  56  16.96 

0  0  13.52 
0  4  10.07 
0  8  6.62 

0  12  3.18 
0  15  59.73 
0  19  53.28 

0  23  52.83 
0  27  49.39 
0  31  45.91 

0  35  12.50 
0  ;)9  39.0:> 

DUr.  f  1  r  1  h'liir. 
-f  9\8.''.(m 
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III. 


AT  GREENWICH  MEAN  NOON. 


O 

?\ 

o 

-•J 

o 
e: 


1 

2 
3 


5 


7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


o 

C3 


60 
61 
62 

63 
64 
65 

67 

68 

69 
70 
71 

72 
73 

74 

75 
76 

77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 


31  >  90 

32  !  91 


THE  SUN'S 


Tmt  LONGITUDE. 


7i' 


341 
342 
343 


// 


1  14.0 
1  23.3 
1  30.6 


344  1  35.8 

345  1  38.7 

346  1  39.4 

347  1  38.0 

348  1  34.5 

349  1  28.7 

350  1  20.7 

351  1  10.6 

352  0  58.4 

353  0  44.1 

354  0  27.9 

355  0    9.8 

355  59  49.7 

356  59  27.7 

357  59    3.9 

358  58  38.3 

359  58  11.0 

0  57  41.9 

1  57  11.1 

2  56  38.4 

3  56    4.0 

4  55  27.8 

5  54  49.7 

6  54    9.7 

7  53  27.7 

8  52  43.6 

9  51  57.4 

10  51     9.0 

11  50  18.3 


1  19.5 


1 
1 


28.6 
35.9 


1  40.8 
1  43.6 
1  44.3 


1 
1 
1 

1 
1 
1 


42.8 
39.2 
33.3 

25.2 

15.0 

2.7 


0  48.3 
0  32.0 
0  13.8 

59  53.6 
59  31.5 
59    7.6 

58  41.9 
58  14.5 
57  45.3 

57  14.4 
56  41.5 
56    7.1 

55  30.8 
54  52.6 
54  12.5 

53  30.4 
52  46.2 
51  59.9 

51  11.3 
50  20.5 


Dlff.  for 
1  hour. 


50.42 
50.34 
50.26 

50.17 
50.08 
49.99 

49.90 
49.81 
49.7-2 

49.63 
49.54 
49.46 

49.37 
49.29 
49.20 

49.12 
49.05 

48.97 

48.90 

48.82 
48.75 

48.67 
48.60 
48.52 

48.45 
48.37 
48.29 

46.20 
48.11 
48.02 

47.93 
47.84 


LATITUDE 


// 


-0.58 
0.49 
0.37 

0.23 
-0.10 
+0.03 

0.16 
0.27 
0.35 

0.40 
0.44 
0.44 

0.41 
0.36 
0.28 

0.17 
+0.04 
-0.09 

0.22 
0.35 
0.47 

0.57 
0.65 
0.70 

0.72 
0.71 
0.67 

0.60 
0.51 
0.39 

0.27 
—0.14 


Logarithm 

of  tho 

IladiusYcctor 

of  tho 

Earth. 


9.9962963 
.9964051 
.9965145 

.9966246 
.9967354 
.9968468 

.9969591 
.9970724 
.9971868 

.9973024 
.9974192 
.9975372 

.9976565 
.9977771 
.9978988 

.9980217 
.9981457 
.9982706 

.9983961 
.9985222 
.9986489 

.9987759 
.9989031 
.9990303 

.9991574 
.9992812 
.9994105 

.9995363 
.9996617 
.9997865 


Diff.  for 
1  hoar. 


+45.2 
45.4 
45.7 

46.0 
46.3 
46.6 

47.0 
47.4 

47.9 

48.4 
48.9 
49.4 

50.0 
50.5 
51.0 

51.4 
51.8 
52.1 

52.4 
52.6 
52.8 

52.9 
5.3.0 
53.0 

52.9 
52.7 
52.5 

52.3 
52.1 
51.9 


9.9999106       51.6 
0.0000342 '  +51.4 


NoTK :  A  corrpsponda  to  tho  true  iMjuinox  of  tho  dato,  X'  to  the  mean  equinox  of  January  OU. 


Hcan  Ttnio 

of 
Sidereal  Oh. 


h      in       8 

1  22  20.56 
1  18  24.65 
1  14  28.74 

1  10  32.84 
1  6  36.94 
1  2  41.03 

0  58  45.12 
0  54  49.21 
0  50  53.30 

0  46  57.40 
0  43  1.49 
0  39  5.58 

0  35  9.67 
0  31  13.76 
0  27  17.85 

0  23  21.95 
0  19  26.05 
0  15  30.14 


0  11  34.23 
0     7  38.32 

0      3    42.4:! 
23    59    46.51 


\ 


23  55  50.60 
23  51  54.69 
23  47  58.78 

1J3  44  2.87 
23  40  6.96 
23  36  11.08 

23  32  15.16 
23  28  19.25  , 
23  24  23.31 

23  20  27.43 
23  16  31.53 


Diff.  for  1  hour. 
— 9».8296 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


i   ^ 


J3 


t       « 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


SKHIDIAMETER. 


Koon. 


tt 


16  23.4 
16  8.9 
15  53.0 

15  37.3 
15  22.9 
15  10.4 

15  0.3 
14  52.8 
14  47.7 

14  45.0 
14  44.4 
14  45.6 

14  48.3 
14  52.3 

14  57.4 

15  3.6 
15  10.9 
15  19.3 

15  28.8 
15  39.2 

15  50.4 

16  2.1 
16  13.3 
16  23.4 

16  30.9 
16  34.9 
16  34.6 

16  29.9 
16  20.9 
16  8.6 


Midnight 


31  15  54.4 

32  I  15  39.6 


16  16.4 
16  1.0 
15  45.1 

15  29.9 
15  16.4 
15  5.1 

14  56.2 
14  49.9 
14  46.1 

14  44.5 

14  44.8 
14  46.8 

14  50.1 

14  54.7 

15  0.4 

15  7.2 
15  15.0 
15  23.9 

15  33.9 
15  44.7 

15  56.2 

16  7.8 
16  18.6 
16  27.5 

16  33.4 
16  35.3 
16  32.8 

16  25.9 
16  15.1 
16  1.7 

15  47.0 
15  32.3 


HORIZONTAL    PARALLAX. 


MSRIDIAN  PASSAGE. 


Xoon. 


60  2.8 
59  9.3 
58  11.0 

57  13.4 
56  20.3 
55  34.6 

54  57.5 
54  29.9 
54  11.3 

54     1.3 

53  59.0 

54  3.3 

54  13.2 
54  27.9 

54  46.8 

55  9.8 

55  36.6 

56  7.4 

56  42.0 

57  20.3 

58  1.6 

58  44.3 

59  25.8 

60  2.5 

60  30.3 
60  45.2 
60  44.1 

60  26.5 
59  53.5 

59    8.5 

58  16.2 
57  21.7 


Ditr.  for 
1  honr. 


-2.05 
2.37 
2.44 

2.33 
2.07 
1.73 

1.35 
0.96 
0.58 

-0.25 

40.04 

0.30 

0.52 
0.70 
0.87 

1.04 
1.20 
1.36 

1.52 
1.66 
1.77 

1.77 
1.65 
1.38 

0.91 
40.30 
-0.39 

1.07 
1.65 
2.06 

2.26 
-2.26 


Midnight. 


// 


59  37.0 
58  40.4 

57  41.8 

56  46.1 
55  56.4 
55  14.9 

54  42.5 
54  19.5 
54     5.3 

53  59.3 

54  0.4 
54    7.6 

54  20.0 
54  36.8 

54  57.8 

55  22.7 

55  51.5 

56  24.2 

57  0.7 

57  40.7 

58  22.9 

59  5.4 

59  45.0 

60  17.8 

60  39.6 
60  46.7 


Diflf.  for 
1  hour. 


60  11.7 
59  32.2 
58  42.9 

57  49.0 
56  55.^ 


-2.24 
2.43 
2.40 

2.21 
1.91 
1.54 

1.15 
0.77 
0.41 

-0.10 

4-0.18 

0.41 

0.61 
0.79 
0.95 

1.12 
1.28 
1.44 

1.59 
1.73 
1.78 

1.73 
1.54 
1.17 

40.62 
-4).04 


60  37.4      0.74 


1.38 
1.88 
2.19 

2.28 
-2.19 


Diff.  for 
1  hour. 


h      m 

2  24.5 

3  14.1 

4  3.7 

4  54.0 

5  45.2 

6  37.3 

7  29.5 

8  20.8 

9  10.4 

9  57.8 

10  42.8 

11  25.7 

12  7.2 

12  47.9 

13  28.8 

14  10.7 

14  54.8 

15  42.2 

16  33.3 

17  28.7 

18  27.7 

19  28.7 

20  29.6 

21  28.5 

22  24.7 

23  18.1 

6 

0    9.5 

0  59.9 

1  50.4 

2  41.7 
3-34.2 


m 
2.08 

2.06 

2.06 

2.12 
2.16 
2.17 

2.16 
2.11 
2.02 

1.92 
1.83 
1.75 

1.70 
1.69 
1.72 

1.79 
1.90 
2.05 

2.22 
2.39 
2.51 

2.55 
2.51 
2.40 

2.27 
2.17 


2.11 
2.11 
2.12 

2.16 
2.21 


AGE. 


Noon. 


d 

2.4 
3.4 
4.4 

5.4 
6.4 

7.4 

8.4 

9.4 

10.4 

11.4 
12.4 
13.4 

14.4 
15.4 
16.4 

17.4 

18.4 
19.4 

20.4 
21.4 
22.4 

23.4 
24.4 
25.4 

26.4 
27.4 
28.4 

29.4 
1.0 
2.0 

3.0 
4.0 


4:S 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Dlff. 
for    m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 
for  Im. 

Declination. 

Diff. 
for  1  ui. 

SAT 

VRDj 

VY  1. 

• 

MONDAY  3. 

• 

h    m     8 

8 

1               O         /          // 

// 

h    m      8 

8 

O         1           // 

1 

0 

0  57    4.77 

2.1792 

'N.  2  22  17.3 

16.209 

0 

2  40  50.82 

2.1670 

N.14  17  14.0 

13.097 

1 

0  59  15.47 

9.1775 

2  38  28.9 

16.176 

1 

2  43    0.87 

2.1681 

14  30  17.1 

13.004 

2 

1     1  26.07 

2.1758 

2  54  38.5 

16.141 

2 

2  45  10.99 

2.1692 

14  43  14.6 

12.910 

3 

1     3  36.58 

2.1743 

3  10  45.9 

16.105 

3 

2  47  21.17 

2.1703 

14  56    6.4 

12.815  , 

4 

1    5  46.99 

2.1788 

3  26  51.1 

16.068 

4 

2  49  31.42 

2.1714 

15    8  52.5 

12.719  ; 

5 

1    7  57.31 

2.1713 

3  42  54.0 

16.029 

5 

2  51  41.74 

2.1725 

15  21  32.8 

19.»2j 

6 

1  10    7.54 

2.1699 

3  58  54.6 

15.989 

6 

2  53  52.12 

2.1737 

15  34    7.2 

19.524  . 

7 

1  12  17.69 

2.1686 

4  14  52.7 

15.947 

7 

2  56    2.58 

2.1749 

15  46  3.5.8 

12.42G  ' 

8 

1  14  27.76 

2.1673 

4  30  48.2 

15J^ 

8 

2  58  13,11 

2.1762 

15  58  58.4 

12.327 

9 

1  16  37.76 

2.1661 

4  46  41.0 

15.857 

9 

3    0  23.72 

2.1775 

16  11  15.0 

I2J226 

10 

1  18  47.69 

2.1650 

5    2  31.0 

15.811 

10 

3    2  34.41 

2,1789 

16  23  25.6 

12.125 

11 

1  20  57.56 

2.1639 

5  18  18.3 

15.763 

11 

3    4  45.18 

2.1803 

16  35  30.1 

19.024 

12 

1  23    7.36 

2.1628 

5  34    2.7 

15,714 

12 

3    6  56.04 

2.1816 

16  47  28.5 

11.921 

13 

1  25  17.10 

2.1619 

5  49  44.1 

15.663 

13 

3    9    6,98 

2.1830 

16  59  20.7 

11.817 

14 

1  27  26.79 

2.1610 

6    5  22.4 

15.610 

14 

3  11  18.00 

2.1644 

17  11    6.6 

11.712 

15 

1  29  36.44 

2.1603 

6  20  57.4 

15.557 

15 

3  13  29.11 

2.1856 

17  22  46.2 

11.607 

16 

1  31  46.04 

2.1596 

6  36  29.2 

15.502 

16 

3  15  40.30 

2.1873 

17  34  19.5 

11.501 

17 

1  ;«  55.60 

2.1589 

6  51  57.7 

15.446 

17 

3  17  51.59 

2.1888 

17  45  46.4 

11.394 

18 

1  36    5.11 

2.1583 

7    7  22.7 

15.388 

18 

3  20    2.96 

2.1903 

17  57    6.8 

11.286 

19 

1  38  14.59 

2.1578 

7  22  44  2 

15.329 

19 

3  22  14.43 

2.1918 

18    8  20.7 

11.178 

20 

1  40  24.05 

2.1573 

7  38    2.2 

15.269 

20 

3  24  25.98 

2.1933 

18  19  28.1 

11.069 

21 

1  42  33.48 

2.1569 

7  53  16.5 

16.207 

21 

3  26  37.63 

9.1949 

18  30  2i).0 

10.959 

22 

1  44  42.89 

2.1566 

8    8  27.1 

15.144 

22 

3  28  49.37 

9.1965 

18  41  23.2 

10.646 

23 

1  46  52.28 
SU 

2.1563 

NDAl 

N.  8  23  33.8 

r  2. 

15.080 

23 

3  31    1.21 
TU 

2.1961 

ESDA 

N.18  52  10.8 
Y  4. 

10.TJ7 

0 

1  49    1.64 

2.15C1 

N.  8  38  36.7 

15.015 

0 

3  33  13.15 

9.1907 

N.19    2  51.7. 

10.695 

1 

1  51  11.00 

2.1560 

8  53  35.6 

14.048 

1 

3  35  25.18 

2.2013 

19  13  25.8; 

10.512 

2 

1  53  20.35 

2.1559 

9    8  30.4 

14.880 

2 

3  37  37.31 

9.2029 

19  23  53.1: 

10.399 

3 

1  55  29.70 

2.1558 

9  23  21.2 

14.611 

3 

3  39  49.53 

2.2045 

19  34  13.7: 

10.284 

4 

1  57  39.05 

2.1558 

9  38    7.8 

14.740 

4 

3  42    1.85 

2.2061 

19  44  27.4 

10.1C9 

5 

1  59  48.40 

2.1559 

9  52  50.1 

14.669 

5 

3  44  14.27 

2.2078 

19  54  34.1 

10.054 

6 

2    I  57.76 

2.1561 

10    7  28.1 

14.596 

6 

3  46  26.78 

2.2094 

20    4  33.8 

9.937 

7 

2    4    7.13 

2.1663 

10  22    1.7 

14Ji21 

7 

3  48  39.39 

2.2111 

20  14  26.6 

9.890 

8 

2    6  16.51 

2.1565 

10  36  30.8 

14.446 

8 

3  50  52.11 

2J2I27 

20  24  12.3 

9.703 

9 

2    8  25.90 

2.1568 

10  50  55.3 

14.370 

9 

3  53    4.92 

2.2143 

20  33  51.0 

9.585 

10 

2  10  35.32 

2.1571 

11    5  15.3 

14J293 

10 

3  55  17.83 

2.2159 

20  43  22.6' 

9.466 

11 

2  12  44.76 

2.1575 

11  19  30.6 

14.214 

11 

3  57  30.83 

9J2175 

20  52  47.0, 

0.347 

12 

2  14  54.22 

2.1580 

11  33  41.1 

14.134 

12 

3  59  43.93 

9.2191 

21    2    4.2 

9.227 

13 

2  17   a7i 

2.15£5 

11  47  46.8 

14,054 

13 

4    1  57.13 

2.2207 

21  11  14.2 

9.106 

14 

2  19  13.24 

2.1590 

12    1  47.7 

13.973 

14 

4    4  10.42 

2.2^23 

21  20  i7.o; 

8.985 

15 

2  21  22.80 

2.1596 

12  15  43.6 

13.890 

15 

4    6  2:3.81 

2.2239 

21  29  12.5| 

8.863  1 

16 

2  23  32.3J) 

S.160S 

12  29  34.5 

13.806 

16 

4    8  37.29 

242255 

21  38    0.7 

6.741 

17 

2  25  42.02 

2.1609 

12  43  20,3 

13,721 

17 

4  10  50.87 

2.2271 

21  46  41.5 

6.618 

18 

2  27  51.70 

2.1617 

12  57    1.0 

13,634 

18 

4  13    4.55 

2.2387 

21  55  15.0 

8.495 

19 

2  30    1.43 

2.1635 

13  10  36.5 

13Ji47 

19 

4  15  18.32 

2.2303 

22    3  41.i; 

8.379 

20 

2  32  11.20 

2.1633 

13  24    6.7 

13.460 

20 

4  17  ;i2.18 

2.2318 

22  11  59,7| 

8.248 

21 

2  34  21.02 

2.1642 

13  ;^  31.7 

13J71 

21 

4  19  46.13 

2.2:«3 

22  20  10,8 

8.133 

22 

2  36  30.90 

2.1651 

13  50  51,3 

]3J>80 

22 

4  22    0.17 

9.2348 

22  28  14.4 

7.998  ! 

23 

2  38  40.8;} 

2.1660 

14    4    5.4 

13.189 

23 

4  24  14.30 

2.2363 

22  36  10.5' 

7.87a" 

24 

2  40  50.82 

2.1670 

N.14  17  14.0 

13.097 

24 

4  26  28.52 

2.2377 

N.22  43  59.0 

7.746 

VI. 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

1 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  AsccDBion 

\    Diff. 
1  for  1  ni 

Declination. 

1 

Diff. 
for  1  m. 

1 

• 

WED 

NESI 

)AY  5. 

FRIDAY  7. 

1 

li     m     8 

S 

O          t          It 

// 

h     m     8 

1     8 

O        t         II 

II 

0 

4  26  28.52 

SJ9377 

N.22  43  59.0 

7.746 

0 

6  14  51.53 

2.9596 

N.26  24  26.1 

1.375 

1 

4  28  42.8*2 

9.2391 

22  51  3i).9 

7.C19 

1 

6  17    7.C8 

2.25S7 

26  25  44.7 

1.241 

2 

4  30  57.21 

2.9405 

22  59  13.2 

7.491 

2 

6  19  22.58 

2.2578 

26  26  55.2 

1.107 

3 

4  33  11.08 

2.9419 

23   6  a).o 

7J« 

3 

6  21  38.02 

9.9:^ 

26  27  57.5 

0.973 

4 

4  :i5  20.24 

9J9433 

23  13  57.1 

7.236 

4 

6  23  53.40 

9.9r»:.7 

26  28  51.9 

0.840 

5 

4  37  40.88 

9.9446 

23  21    7.5 

7.106 

5 

6  26    8.71 

9J9546 

26  29  38^5 

0.706 

G 

4  39  55.59 

2.94&9 

23  28  10.1 

6.960 

6 

6  28  23.95 

9.9534 

26  30  16.6 

0Ji73 

7 

4  42  10;38 

9J3471 

23  a5    5.0 

6.651 

7 

6  30  39.12 

9.9ft£J 

26  30  46.9 

0.440 

6 

4  44  25.24 

9.9483 

23  41  52.2 

6.791 

8 

6  32  54.21 

9.9509 

26  31    9.3 

r.306 

9 

4  46  40.18 

9.9495 

23  48  31.6 

6Ji91 

9 

6  a5    5.22 

2.9495 

26  31  23.8 

0.173 

10 

4  48  55.18 

9J8507 

23  55    3.2 

6.461 

10 

6  37  24.15 

9.946J 

26  31  30.3 

40.041 

11 

4  51  10.26 

9.9518 

24    1  27.0 

6.331 

11 

6  39  38.99 

9.9466 

26  31  28.8 

-0.091 

VZ 

4  53  25.40 

9.9599 

24    7  42.9 

6.200 

12 

6  41  53.74 

9.3450 

26  31  19.3 

0J293 

13 

4  55  40.61 

9.2539 

24  13  51.0 

6.069 

13 

6  44    8.39 

2.9434 

26  31     1.9 

OJl.V> 

14 

4  57  55.87 

9.9549 

24  19  51.2 

5.937 

14 

6  46  22.94 

9.9417 

26  30  36.7 

0.467 

15 

5    0  11.20 

9.9569 

24  25  43.5 

5.605 

15 

6  48  37.40 

9J940C 

26  30    3.() 

0.618 

1(5 

5    2  2ti.58 

9.9569 

24  31  27.9 

5.673 

16 

6  50  51.75 

9.2389 

26  29  22.6 

0.748 

17 

5    4  42.02 

9.9578 

24  37    4.3 

hJSAl 

17 

6  53    5.99 

9.9364 

26  28  33.8 

0.878 

18 

5    6  57.52 

SJthm 

24  42  32.8 

5.408 

18 

6  55  20.12 

9.9345 

26  27  37.2 

1.008 

19 

5    9  13.06 

9.2594 

24  47  53.4 

5.975 

19 

6  57  34.13 

9.9325 

26  26  32.8 

1.138 

20 

5  11  28.65 

2.9601 

24  53    6.0 

5.149 

20 

6  59  48.02 

9J2305 

2«5  25  20.() 

1.968 

21 

5  13  44.28 

9.9608 

24  58  10.5 

5U)09 

21 

7    2    1.79 

9.£}64 

26  24    0.7 

1.397 

22 

5  15  59.M5 

9.9615 

25    3    7.0 

4.876 

22 

7    4  15.43 

2.9963 

26  22  33.0 

1.596 

2:}  1 

5  18  15.66 
THl 

9.9691 
JRSDi 

N.25    7  55.0 
Vi  6. 

4.749 

23 

7    6  28.94 
SAT 

2.2941 
URDi 

N.26  20  57.6 
\X  8. 

1.654 

0 

5  20  31.40 

2.9697 

N.25  12  36.2 

4.608 

0 

7    8  42.32 

2JS9I8 

N.26  19  14.5 

1.769 

1 

5  22  47.18 

9.9639 

25  17    8.7 

4.474 

1 

7  10  55.56 

2.219:> 

26  17  23.7 

1.909 

2 

5  25    2.(^9 

9J3636 

25  21  33.2 

4J)40 

2 

7  13    8.6() 

2.2179 

26  15  25.3 

2J»6 

3 

5  27  18.82 

9.9640 

25  25  49.6 

4.206 

3 

7  15  21.62 

2.9H8 

2(5  13  19.3 

2.163 

4 

5  29  34.67 

2.9644 

25  29  57.9 

4.071 

4 

7  17  34.43 

2.9123 

26  11    5.7 

2.289 

5 

5  31  50.54 

9.9647 

25  33  58.2 

3.937 

5 

7  19  47.09 

9.9098 

26    8  44.6 

2.414 

G 

•     5  34    6.44 

9J9650 

25  37  50.4 

3.809 

6 

7  21  5i).61 

2.9079 

26    6  15.9 

2.540 

7 

5  36  22;i'> 

2J9659 

25  41  34.5 

3.667 

7 

7  24  11.97 

2J9046 

26    3  3i).7 

2.6C5 

8 

5  38  :)8.27 

g,^gyi 

25  45  10.5 

3.533 

8 

7  26  24.16 

9.9019 

26    0  56.1 

2.769 

.     9 

5  40  54.19 

2.9653 

25  48  38.5 

3.398 

9 

7  28  36,19 

2.1999 

25  58    5.0 

2.913 

10 

•    5  43  10.12 

9ja654 

25  51  58.4 

3.963 

10 

7  30  48,06 

9.1964 

25  55    6.5 

3.036 

11 

5  45  26.05 

9.9654 

25  55  10.2 

3.199 

11 

7  32  5i),76 

2.1030 

25  52    0.6 

3.159 

12 

5  47  41i)7 

9J9653 

25  58  13.8 

9.994 

12 

7  35  11J29 

2.1907 

25  48  47.3 

3.982  . 

13 

5  49  57.89 

9.9651 

26    1    9.4 

2.859 

13 

7  37  22,65 

2,187S 

25  45  2(5.7 

3.404 

14 

5  52  13.80 

9.^9 

26    3  5(5.9 

2.793 

14 

7  39  33.83 

2.1646< 

25  41  58.H 

3.596 

15 

5  54  29.69 

9.9647 

26    6  36.2 

9«58a 

15 

7  41  44.8:5 

2.181  H 

25  38  23.7 

3,046 

IG 

5  56  45.57 

2.9644 

26    9    7,4 

2.4.'i3 

16 

7  43  55.65 

2.178!^ 

25  34  41.3; 

3,766; 

17 

5  59    1.43 

2.9610 

2(>  11  30,5 

2.318 

17 

7  46    6.29 

2.1758 

25  30  51,7! 

3J«6 

18 

6    1  17.2(> 

2.9636 

26  13  45,6 

2.183 

18 

7  48  16.75 

2,17*7 

25  26  55.0 

4UW5  . 

19 

6    3  33.06 

2.2C31 

26  15  52,6 

2.048 

19 

7  50  27,02 

2,1605 

25  22  51.1 

4J23 

20 

6    5  46.83 

2J2Q96 

26  17  51.5 

1.914 

20 

7  52  37,09 

2.1663 

25  18  40.2 

4JM1 

21 

G    8    4.57 

2.9619 

26  19  42.2 

1.779 

21 

7  54  46i>7 

9.1631 

25  14  22.2 

4.3S8| 

22 

6  10  20.27 

2.2619 

26  21  24.9 

1.644 

22 

7  56  56.66 

2.1598 

25    9  57J2 

4.475  f 

23 

G  12  35.1>2 

2.96041 

26  22  59.5 

1.510 

23 

7  5i)    6.15 

2.1565 

25    5  25.2 

4,591  . 

24 

6  14  51^ 

2.25961 

Nii6  24  26.1 

1J75 

24 

8    1  15.45 

2.1532' 

Ni25    0  46.2 

4.707  ' 
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GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Asceniiion. 

Diff. 
for  Im. 

Declination. 

Diff. 
for  1  m. 

Hour. 

lUght  AscenBiod. 

DiiT. 
for  1  m. 

Declination. 

Diff. 
for  1  u. 

1 

su 

NDA1 

• 

{  9. 

TUESDAY  11. 

0 

h    m      8 
8    1  15.45 

B 

9.1533 

N.25    0  46^ 

4.707 

0 

h    m     8 

9  40  25.24 

8 

1J)767 

N.19  14  28i) 

9.445 

1 

8    3  24.54 

2.1499 

24  56    0.3 

4.ffi9 

1 

9  42  23.74 

1.9739 

19    4  59.7 

9J5S6 

2 

8    5  33.43 

9.1465 

24  51    7.0 

4.936 

2 

9  44  22.02 

1.9696 

18  55  25.8 

9.605 

3 

8    7  42.12 

9.1431 

24  46    8-0 

5.049 

3 

9  46  20.09 

1.9661 

18  55  47.1 

;     9.684 

4 

8    9  50.60 

9.1396 

24  41     l.« 

5.1ffl 

4 

9  48  17.95 

1.9695 

18  36    3.7 

9.769 

5 

8  11  58.87 

9.1361 

24  35  48.4 

5.975 

5 

■  9  50  15.59 

1.9590 

18  26  15.6 

9.639 

6 

8  14    6J« 

9.1396 

24  30  28.5 

5.387 

6 

9  52  13.03 

1.9555 

18  16  22.9 

9.916 

7 

8  16  14.78 

9.1991 

24  25    1.9 

5.498 

7 

9  54  10.26 

1.9591 

18    6  25.6 

9J99 

8 

8  18  22.42 

9.1955 

24  19  28.7 

5.609 

8 

9  56    7.28 

1.9487 

17  56  23.8 

10.067 

9 

8  20  29.84 

9.1290 

24  13  48.8 

5.719 

9 

9  58    4.10 

1.9454 

17  46  17.5 

10.141 

10 

8  22  37.05 

9.1184 

24    8    2.3 

5.688 

10 

10    0    0.72 

1.9490 

17  36    6.8 

10.915  i 

11 

8  24  44.04 

9.1148 

24    2    9.4 

5.996 

11 

10    1  57.14 

1.9367 

17  25  51.7 

10i!88 

12 

8  26  50.82 

9.1119 

23  56  10.0 

6.044 

12 

10    3  53.36 

1.9354 

17  15  32.2 

10.360 

13 

8  28  57.38 

9.1075 

23  50    4.1 

6.151 

13 

10    5  49.38 

1.9391 

17    5    8.4 

10.431 

14 

8  31    3.72 

9.1036 

23  43  51.8 

6J257 

14 

10    7  45.21 

1.9968 

16  54  40;4 

10.501 

15 

8  33    9.63 

9.1001 

23  37  33.2 

6J)63 

15 

10    9  40.84 

1.9356 

16  44    8.2 

10.571 

16 

8  35  15.72 

9U)9G4 

23  31    8.2 

6.466 

16 

10  11  36.28 

1J«34 

16  33  31.8 

10.640 

17 

8  37  21.39 

9.0997 

23  24  37.0 

0.579 

17 

10  13  31.53 

1.9193 

16  22  51.3 

10.709 

18 

8  39  26.84 

9.0689 

23  17  59.5 

6.676 

18 

10  15  26.59 

1.9169 

16  12    6.7 

10.776 

19 

8  41  32.07 

9.0659 

23  11  15.8 

6.779 

19 

10  17  21.47 

1.9131 

16    1  18.1 

10.643 

20 

8  43  37.07 
8  45  41.83 

9.0614 

23    4  26.0 

6.881 

20 

10  19  16.16 

1.9100 

15  50  25.6 

10.909 

21 

9.0777 

22  57  30.0 

6.983 

21 

10  21  10.67 

1.9070 

15  39  29.1 

10.974 

22 

8  47  46.37 

9.0739 

22  50  27.9 

7.064 

22 

10  23    5.00 

1.9040 

15  28  28.7 

11.036 

23 

8  49  50.69 
MOi 

9.0709 

NDA\ 

N.22  43  19.8 
'  10. 

7.184 

23 

10  24  59.15 
WED] 

1.9011 

^ESD 

N.15  17  24.5 
AY  12. 

11.101 

0 

8  51  54.79 

9U)663 

Ni22  36    5.8 

7J963 

0 

10  26  53.13 

1.8989 

N.15    6  16.5 

11.164 

1 

8  53  58.66 

9.0695 

22  28  45.8 

7.389 

1 

10  28  46.93 

1.8953 

14  55    4.7 

11.S96 

2 

8  56    2.30 

9.0587 

22  21  19.9 

7.480 

2 

10  30  40.57 

1.6995 

14  43  49.3 

11.9S7 

3 

8  58    5.71 

9.0550 

22  13  48.2 

7377 

3 

10  32  34.04 

1.8896 

14  32  30.2 

11.346 

4 

9    0    8.89 

9.0519 

22    6  10.7 

7.674 

4 

10  34  27.34 

1.8670 

14  21    7.5 

11.407 

5 

9    2  11.85 

9UM74 

21  58  27.4 

7.770 

5 

10  36  20.48 

1.8843 

14    9  41.3 

11.466 

6 

9    4  14.58 

9.0436 

21  50  38.3 

7.665 

6 

10  38  13.45 

1.6616 

13  58  11.5 

11.595 

7 

9    6  17.08 

9.0396 

21  42  43.5 

7.969 

7 

10  40    6.27 

1.6790 

13  46  38.2 

11.563 

8 

9    8  19.36 

9.Q960 

21  34  43.2 

6.059 

8 

10  41  58.93 

1.6764 

13  35    1.6 

11.639 

9 

9  10  21.41 

9.0CI93 

21  26  37.3 

fe.l45 

9 

10  43  51.44 

1.6739 

13  23  21.6 

ll.«M 

10 

9  12  23.23 

9.0985 

21  18  25.8 

6.937 

10 

10  45  43.80 

1.67r4 

13  11  38.2 

11.749 

11 

9  14  24.83 

9.0948 

21  10    8.9 

8.397 

11 

10  47  36.01 

1.8689 

12  59  51.6 

11.804 

12 

9  16  2a20 

9.0910 

21     1  46.5 

8.417 

12 

10  49  28.07 

1.8665 

12  48     1.7 

11.857 

13 

9  18  27.34 

9.0173 

20  53  18.7 

8.507 

13 

10  51  19.9f) 

1.6649 

12  36    8.6 

11.910 

14 

9  20  28.26 

9.0134 

20  44  45.5 

8.506 

14 

10  53  11.77 

1.6619 

12  24  12.4 

11.961 

15 

9  22  28.95 

9.0097 

20  36    7.0 

8.684 

15 

10  55    3.41 

1.8596 

12  12  13.2 

19.019 

16 

9  24  29142 

910060 

20  27  23.2 

8.779 

16 

10  56  54.92 

1.8574 

12    0  ]0i» 

19.063 

17 

9  26  29.67 

9.0093 

20  18  34.2 

8.859 

17 

10  58  46.29 

1.8559 

11  48    5.6 

19.113 

18 

9  28  29.70 

1JNR» 

20    9  40.1 

8.945 

18 

11    0  37.54 

1.8531 

11  [^5  57.3 

19.109 

19 

9  30  29.51 

).99«9 

20    0  40.8 

9.030 

19 

11    2  28.66 

1.8510 

11  23  46.1 

19.911  j 

20 

9  32  29.09 

1.9919 

19  51  36.4 

9.1)5 

20 

11     4  19.66 

1.8489 

11  11  32.0 

19J»8, 

21 

9  34  28.46 

1.9676 

19  42  27.0 

9.198 

21 

11    6  10.53 

1.8469 

10  59  15.1 

19.305 

22 

9  36  27.60 

IJMfiW 

19  33  12.6 

9.981 

22 

11    8    1.29 

1.8450 

10  46  55.4 

;9.n50 

23 

9  38  26.53 

IM03 

19  23  53.2 

9.364 

23 

11    9  51.93 

1.8431 

10  34  33.0 

19.395 

24 

9  40  25^24 

14r767 

N.19  14  28.9 

9.445 

24 

11  11  42.46 

1.8419 

N.IO  22    8.0 

19.39 

YIII 
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45 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aacension. 


Diff. 
forlm. 


Declination. 


Diflf. 
for  1  m 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4. 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  13. 


h  m 

11  11 

11  13 

11  15 

11  17 

11  19 

11  20 

11  2^ 

11  24 

11  26 

11  28 

11  30 

11  31 

11  33 

11  35 

11  37 

11  39 

11  40 

11  42 

11  44 

11  46 

11  48 

11  50 

11  51 

11  53 


42.46 
32.88 
23.19 
13.40 

3.51 
53.53 
43.45 
33.28 
23.02 
12.68 

2.26 
51.76 
41.18 
30.53 
19.81 

9.03 
58.19 
47.29 
36.34 
25.33 
14.28 

3.18 
52.04 
40.86 


si  o       / 

.8413  N.IO  22 

.8394        10  9 

.8377  9  57 

.8360  9  44 

.8344  9  32 

.8338  9  19 

.8313  9  6 

.8398  8  54 

.8384  8  41 

.8370  8  28 

.8356  8  15 

.8343  8  2 

.8331  7  49 

.8319  7  36 

.8208  7  24 

.8198  7  U 

.8188  6  57 

.8179  6  44 

.8170  6  31 

.8163  6  18 

.8154  6  5 

.8147  5  52 

.8140  5  39 

.8133  N.  5  25 


II 

8.0 
40.3 
10.0 
37.1 

1.7 
23.9 
43.7 

1.1 
16.2 
29.1 
39.7 
48.2 
54.5 
58.7 

0.9 

1.2 
59.5 
55.9 
50.4 
43.1 
34.1 
23.3 
10.9 
56.9 


FRIDAY  14. 


11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


55 

57 

59 

0 

2 

4 

6 

8 

9 

11 

13 

15 

17 

19 


12  20 
12  22 
12  24 
12  26 
12  28 
12  29 
12  31 
12  33 
12  35 
12  37 
12  38 


29.64 
18.39 

7.12 
55.82 
44.50 
33.16 
21.81 
10.45 
59.08 
47.71 
36.34 
24i)7 
13.61 

2.26 
50i)3 
39.62 
28.33 
17.06 

5.83 
54.63 
43.47 
32.35 
21.27 
10.24 
59^261 


.8138  N. 

.8133 

.8119 

.8115 

.8113 

.8109 

.8107 

.8106 

.8105 

.8105 

.8105 

.8106 

.8106 

.8110 

.8113 

.8117 

.8191 

.8195 

.8131 

.8137 

.8143 

.8150 

.8158 

.8166  N. 

.81751  S. 


5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 


12 
59 
46 
32 
19 
6 
52 
39 
25 
12 
58 
45 
31 
18 
4 
51 
37 
24 
10 
0  56 
0  43 
0  29 
0  15 
0  2 
0  11 


41.3 
24.2 

5.6 
45.5 
24.0 

1.2 
37.2 
11.9 
45.4 
17.7 
48.9 
19.1 
48.3 
16.5 
43.8 
10.2 
35.8 

0.7 
24.8 
48.2 
11.0 
330} 
55.0 
16.3 
22.9 


3.439 
3.483 
3.53G 
3.568 
3.609 
3.650 
3.690 
3.739 
3.766 
3.803 
3.840 
3.877 
3.913 
9.947 
3.980 
3.013 
3.044 
3.075 
3.106 
3.136 
3.165 
3.193 
3J390 
3.346 


13.373 

13.397 

13.393 

13.346 

13.368 

13.389 

13.410 

13.431 

13.451 

13.470 

13.488 

13..'i05 

13J331 

13.537 

13J>59 

13.566 

13.579 

13.599 

13.604 

13.615 

13.634 

13.633 

13.641 

13JM9 

13.656 


Honr. 


Ri;;lit  Ascension. 


Diff. 
forlm, 


Declination. 


Diff. 
for  1  in. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  15. 


1i  m 

12  38 
12  40 
12  42 
12  44 
12  46 
12  48 
12  49 
12  51 
12  .53 
12  55 
12  57 

12  59 

13  0 


13 
13 
13 
13 


2 

4 
6 

8 


13  10 
13  11 
13  13 
13  15 


13 
13 


17 
19 


13  21 


59.261 
48.33 
37.47 
26.67 
15.94 

5.28 
54.69 
44.18 
33.75 
23.40 
13.15 

2.99 
52.93 
42.97 
33.12 
23.38 
13.75 

4.23 
54.84 
45.58 
36.44 
27.44 
18.57 

9.84 


8 


.8173'  S. 

.8184 

.8195 

.8306 

.8917 

.8339 

.8343 

.8355 

.8269 

.8383 

.8399 

.8315 

.8333 

.8349 

.8367 

.8386 

.8405 

.8434 

.8445 

.8467 

.8489 

.8511 

.8534 

.8558 


S. 


O    /    // 

0  11  22.9 

0  25  2.5 

0  38  42.4 

0  52  22.6 

1  6  3.0 

1  19  4;i.6 

1  33  24.3 

1  47  5.1 

2  0  45.9 

2  14  26.8 

2  28  7.6 

2  41  48.2 

2  55  28.6 

3  9  8.8 

3  22  48.8 

8  36  28.5 

3  50  7.8 

" 

4  3  46.6 

4  17  25.0 

4  31  2.9 

4  44  40.1 

4  58  16.7 

5  11  52.6 

5  25  27.7 

SUNDAY  16. 


13  23 
13  24 
13  26 
13  28 
13  30 
13  32 
13  34 
13  36 
13  37 
13  39 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  56 

13  58 

14  0 


14 
14 
14 
14 


2 

4 
6 

8 


1.26 
52.83 
44.55 
3(}.43 
28.47 
20.67 
13.04 

5.58 
58.30 
51.20 
44.29 
37.56 
31.a3 
24.69 
18.56 
12.63 

6.90 

1.39 
56.09 
51.01 
4a  16 
41.53 
37.14 
32.98 
29.061 


1.8583 

1.8608 

1.8634 

1.6660 

1.8687 

1.8714 

1.8743 

1.8779 

1.8803 

1.8833 

1.8864 

1.8895 

1.8998 

1.8961 

1.8994 

1.9038 

1.9063 

1.9099 

1.9136 

1.9173 

1.9910 

1J)948 

1.9987 

1.9397 

1.9367 


S.    5  39     2.1 

5  52  35.6 

6  6  8.2 
6  19  39.9 
6  33  10.6 

6  46  40.1 

7  0  8.5 
7  13  35.7 
7  27  1.7 
7  40  26.5 

7  53  49.9 

8  7  11.8 
8  20  32.3 
8  33  51.3 

8  47    8.7 

9  0  24.4 
9  13  38.4 
9  26  50.7 
9  40  1.3 
9  53  10.0 

10  6  16.7 
10  19  21.3 
10  32  23.9 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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8.1893 

N.  6    0    3i) 

15.986 

XU.  MARCH,  1878.  49 


50 


MARCH,  1873. 


.     GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

« 

1. 

star's  Namo 

P.  L. 

P.L. 

PL. 

1 

P.L. 

and 

Noon. 

of 

11|b. 

of 

Vih. 

of 

ix>». 

of 

1 

PoAition. 

Diflf. 

Diir. 

Diff. 

i>iir. 

Sun 

W. 

O           /        // 

33  11  52 

S333 

O          1        II 

34  52  19 

2547 

O           1         II 

36  32  27 

9561 

O           /         /' 

38  12  16 

9576 

Aldebanm 

E. 

53  49    3 

2214 

52    0  56 

2232 

50  13  16 

9351 

48  26    4 

9371 

i 

Pollux 

E. 

97  45    4 

2176 

95  56    0 

2192 

94    7  20 

2206 

92  19    5 

9995 

2 

Sux 

W. 

46  25  51 

9661 

48    3  23 

9680 

49  40  30 

2698 

51  17  12 

9718 

1 

Aldebnnui 

E. 

39  37  40 

S380 

37  53  36 

2405 

36  10    8 

2430 

34  27  16 

9456 

Pollux 

E. 

83  24  14 

2314 

81  38  a5 

2333 

79  53  24 

2353 

78    8  40 

9371 

Jupiter 

E. 

116    9  30 

2285 

114  23    8 

2303 

1 12  37  13 

2322 

110  51  45 

2339  1 

Regulus 

E. 

119  39  40 

2U28 

117  54  22 

2346 

116    9  29 

9d64 

114  25    3 

9389 

3 

Sun 

W. 

59  14  16 

2816 

60  48  23 

2836 

62  22    4 

9655 

63  55  20 

9676  , 

Aldeborau 

E. 

26    2  58 

2616 

24  24  25 

2657 

22  46  47 

9702 

21  10  10 

3755  • 

Pollux 

E. 

69  31  50 

2467 

67  49  50 

2486 

66    8  17 

9505 

64  27  11 

9595 

Jupiter 

E. 

102  11    8 

2433 

100  28  21 

2453 

96  46    1 

9472 

97    4    8 

9491 

Regulus 

E. 

105  49  32 

2477 

104    7  46 

2496 

102  26  27 

2515 

100  45  34 

9533  ' 

1 

4 

Sun 

W. 

71  35  17 

2974 

73    6    2 

2994 

74  36  22 

3013 

76    6  19 

3039 

Venus 

W. 

25  36  23 

3032 

27    6    9 

3032 

28  35  42 

3043 

30    5    1 

3056 

a  Arietis 

W. 

22    4  17 

3318 

23  28    8 

3248 

24  53  20 

3194 

26  19  36 

3153  ; 

Pollux 

E. 

56    8  18 

2619 

54  29  49 

9637 

52  51  44 

2655 

51  14    4 

9673 

Jupiter 

E. 

88  41  16 

2S83 

87    1  58 

2601 

85  23    5 

2619 

83  44  3<j 

9637 

Regulus 

E. 

92  27  38 

2G26 

90  49  19 

2S44 

89  11  24 

2662 

87  33  53 

9680 

5 

Sun 

W. 

83  30  20 

31S2 

84  58    3 

3139 

86  25  25 

3156 

87  52  27 

3173  1 

Venus 

W. 

37  27  39 

3123 

38  55  21 

3137 

40  22  46 

3151 

41  49  54 

3165 

a  Arietis 

w. 

33  40  14 

3062 

35    9  22 

3046 

36  38  38 

304) 

38    8    0 

3039 

Pollux 

E. 

43  11  36 

2760 

41  36  15 

3n6 

40    1  16 

2792 

38  26  38 

9808 

Jupiter 

E. 

75  38    2 

2721 

74    1  50 

9737 

72  25  59 

9753 

70  50  29 

9769  ' 

Regulus 

E. 

79  32    8 

2764 

77  56  53 

2781 

76  22    0 

2796 

74  47  27 

9813  ' 

1 

G 

Sun 

W. 

95    2  52 

3949 

96  28    3 

3963 

97  52  58 

3276 

99  17  37 

3989 

• 

Venus 

W. 

49    1  33 

'Am 

50  27    7 

3242 

51  52  26 

3934 

53  17  31 

3965 

a  Arietis 

W. 

45  34  57 

3047 

47    4  12 

3051 

48  33  22 

3056. 

50    2  26 

3060 

Aldebaran 

W. 

15    3  55 

3270 

16  28  41 

3216 

17  54  31 

3176 

19  21    9 

3147 

Pollux 

E. 

30  38  35 

2885 

29    5  57 

2900 

27  33  38 

2914 

26    1  37 

9996 

Jupiter 

E. 

62  57  54 

2840 

61  24  18 

2853 

59  50  59 

2866 

58  17  57 

9870 

Regulus 

E., 

66  59  36 

2883 

65  26  56 

2898 

63  54  34 

2910 

62  22  28 

9993 

7 

Sun 

W. 

106  17  12 

?asA 

107  40  26 

3360 

109    3  28 

3370 

110  26  19 

3380 

1 

Venue 

W. 

60  19  43 

3319 

61  43  33 

3327 

63    7  13 

3336 

64  30  43 

3345 

■ 

a  Arietis 

W. 

57  26  10 

)088 

58  54  34 

3093 

60  22  52 

3099 

61  51    3 

3105 

AldebnFau 

W. 

26  40  14 

3091 

28    8  34 

3088 

29  36  58 

3087 

31     5  2!) 

3087 

1 

Jupiter 

E. 

50  36  37 

»37 

49    5    5 

2346 

47  a3  45 

2956 

46    2  37 

9965 

Regulus 

E. 

54  45  50 

3981 

53  15  13 

9991 

51  44  49 

3001 

50  14  38 

3011 

Spica 

E. 

108  48  56 

«77 

107  18  15 

9986 

105  47  45 

9996 

104  17  27 

3004 

8 

Sun 

W. 

117  17  54 

3423 

118  .39  45 

3430 

120    1  28 

3437 

121  23    3 

3443 

Venus 

W. 

71  25  55 

3380 

72  48  34 

3386 

74  11     6 

3393 

75  33  31 

3398 

a  Arietis 

W. 

69  10  23 

3129 

70  37  5^ 

3133 

72    5  27 

313ij 

73  32  51 

3143 

■ 

Aldebaran 

W. 

38  27  21 

3093 

3J)  55  39 

3096 

41  23  54 

3098 

42  52    6 

3100 

Jupiter 

E. 

38  29  54 

3010 

m  59  54 

3019 

a5  30    5 

3096 

34    0  25 

3094 

Reimlus 

E. 

42  46  37 

3056 

41  17  3:i 

1      3064 

39  48  3i) 

3079 

38  19  55 

30>J 

Spica 

E. 

96  48  23 

3041 

95  19     1 

3047 

93  49  4(5 

3052 

92  20  \\6 

3058 

1 

9 

Sun 

W. 

128    0  le 

L  ^^? 

129  30  16 

3474 

130  51     J) 

3478 

132  11  58 

3489 

XTV.  MARCH,  1878.  51 


5d 


MARCH,  1873. 


GREENWICH  MEAN  TIME, 

i 

1 

LUNAR  DISTANCES, 

• 

Star'*  Name 

P.L. 

P.L. 

P.L. 

0 

1 

P.L 

^§ 

and 

Noon. 

of 

nih. 

of 

VIb. 

of 

Kt. 

of     < 

9 

Positioii. 

Diff. 

Diff. 

Diff. 

Diff.   , 

Venus 

W. 

83  34  18 

3417 

O          1        It 

83  46  15 

3480 

85    8    9 

3493 

O         1        f 

86  30    0 

3491 

a  Arietis 

W. 

60  48  47 

3158 

83  15  47 

3160 

83  43  44 

3163 

85    938 

3164 

Aldebaran 

W. 

50  13  31 

3110 

51  40  39 

3110 

53    8  36 

3119 

54  36  31 

3113 

Spica 

E. 

84  56  33 

3060 

83  37  58 

3083 

81  59  38 

3086 

80  31    1 

3089  , 

Mars 

E. 

106  51  50 

9115 

105  33  59 

9118 

103  56  11 

9190 

103  38  36 

918U 

10 

Venus 

W. 

93  18  48 

3430 

94  40  31 

3431 

96    3  13 

3430 

97  33  56 

3430 

Aldebaran 

W. 

61  55  44 

3114 

63  33  36 

3114 

64  51  39 

3114 

66  19  33 

3113 

Pollux 

W. 

17  43  40 

3194 

19  10  31 

3118 

30  38    9 

3114 

33    6    3 

3109 

Spica 
Mars 

E. 

73    9  39 

3097 

71  41  16 

3098 

70  13    4 

3098 

68  44  53 

3099 

E. 

95  10  11 

3138 

93  43  35 

8198 

93  14  59 

3198 

90  47  33 

3197 

11 

Venus 

W. 

104  13  45 

3483 

105  34  36 

3191 

106  56  39 

3416 

108  18  35 

3415 

Aldebaran 

W. 

73  39    7 

3105 

75    7  10 

3104 

76  35  15 

3101 

78    3  33 

3099  . 

Pollux 

W. 

39  36  36 

3003 

30  54  54 

3090 

33  33  16 

3087 

33  51  43 

3084  1 

Spica 
Mars 

E. 

61  33  55 

3097 

59  55  43 

3096 

58  37  37 

3095 

56  59  11 

3003  ' 

E. 

8339    5 

3119 

83    1  19 

3116 

80  33  31 

8116 

79    5  41 

3114  1 

Antares 

E. 

107  15  51 

3065 

105  47  33 

30H3 

104  18  53 

3089 

103  50  31 

3079 

13 

Aldebaran 

W. 

85  34  49 

3085 

86  53  17 

3081 

88  31  50 

3078 

89  50  37 

3074 

Pollux 

W. 

41  14  50 

3066 

43  43  41 

3U63 

44  13  37 

3059 

45  41  37 

3054 

Spica 
Mars 

£:. 

49  37  33 

3085 

48    8  54 

3089 

46  40  33 

3080 

45  11  49 

3078 

E. 

71  45  36 

3097 

70  17  33 

3093 

68  49    5 

3089 

67  30  43 

3085 

Antares 

E. 

95  36  53 

3065 

93  58    1 

3061 

93  39    4 

3058 

91    0    3 

3055 

13 

Pollux 

W. 

53    7  59 

3039 

54  37  33 

3096 

56    7  13 

3099 

57  36  57 

1 

3017  1 

Jupiter 

w. 

31  48  32 

3056 

33  17  35 

3044 

34  46  53 

3033 

36  16  35 

vm  ' 

Regulus 

w. 

17  18  34 

3174 

18  45  14 

3148 

30  13  34 

3198 

31  40    0 

3109  . 

Spica 
Mare 

E. 

37  48  34 

3060 

36  19  36 

3068 

34  50  47 

3066 

33  31  56 

3065  ' 

E. 

59  57  37 

3009 

58  38  31 

3056 

56  59  38 

3058 

55  30  19 

3046  ; 

Antares 

E. 

83  3:3  48 

3094 

83    4  17 

3030 

80  34  4J 

3035 

79    4  59 

3019  , 

14 

Pollux 

W. 

65    7  33 

S990 

66  37  47 

9964 

68    8  30 

9978 

69:)9    0 

9979  ' 

Jupiter 

W. 

m  46  57 

8980 

35  17  35 

99rj 

36  48  33 

99» 

38  19  19 

9958 

Regulus 

W. 

39    3  55 

3049 

30  33  16 

3031 

33    1  50 

3091 

33  31  37 

3019 

Mare 

E. 

48    3  50 

3017 

46  33  58 

3011 

45    3  59 

3005 

43  33  53 

9990  < 

Antares 

E. 

71  34  54 

9994 

70    4  34 

9989 

68  34    7 

3989 

67    333 

9977 

15 

PoUux 

W. 

77  14  16 

9941 

78  45  43 

9KI5 

80  17  18 

9997 

81  49    3 

9991 

Jupiter 

W. 

45  56  31 

9999 

47  38  J3 

9914 

49    0  13 

9907 

50  33  33 

9809 

Regulus 

W. 

41    3  19 

9960 

43  34  11 

9960 

44    5  14 

99S9 

45  36  37 

9943 

Viim 

E. 

36    0  16 

9965 

34  39  33 

9958 

33  58  17 

9959 

31  37    4 

9945 

Antares 

E. 

59  38  51 

9947 

57  57  33 

9949 

56  36    6 

9935 

54  54  33 

9998 

Saturn 

• 

E. 

111    4  43 

9981 

109  34    6 

9974 

108    3  31 

9968 

106  33  36 

9961 

16 

Pollux 

W. 

89  39  53 

9885 

91     3  30 

9878 

93  35  17 

9870 

94    8  14 

*  9663 

Jupiter 

W. 

58  15  36 

9869 

59  48  44 

9854 

61  33    3 

9847 

63  55  39 

9839 

Regulus 

W. 

53  15    9 

9903 

54  47  34 

9S94 

56  19  50 

3886 

57  53  37 

9878 

Antares 

E. 

47  14  39 

9697 

45  43  16 

9800 

44    9  44 

3883 

43  37    4 

9876 

a  AquiliB 

E. 

96    835 

3697 

94  51  45 

3686 

93  31  43 

3670 

93  17  30 

Saturn 

E. 

98  55  47 

9994 

97  33  58 

3916 

95  53    0 

3900 

94  19  53 

9901 

17 

Pollux 

W. 

101  55  37 

9893 

103  39  35 

381ft 

105    334 

9806 

106  37  54 

9797  1 

Jupiter 

W. 

70  45  19 

9798 

73  19  49 

9790 

73  54  30 

9789 

75  39  33 

9779  1 

Regulus 

W. 

65  38  10 

.     9835 

67  11  53 

9837 

68  45  45 

3818 

70  19  50i    9900   1 

XVL 
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1 

GREENWICH  MEAN  TIME. 

1 
1 

1 

LUNAR  DISTANCKF 

• 

I. 

1 

1 

-5           star's  Kune 

P.L. 

^ 

r.L. 

P.L. 

i 
r.L. 

cl                  and 

Midnight 

of 

XVb. 

of 

XVlllh 

of 

XXIii. 

of 

1^ 

PfMition. 

%j 

Diff. 
3496 

Dlff. 

Diff. 
3499 

Diff.    1 

1 

9 

Venus 

W. 

0     /    </ 
87  51  41) 

0      /     // 
89  13  36 

3498 

0      1     II 
90  35  21 

0       1     II 

91  57    5 

3430  1 

a  Arietifl 

W. 

86  %30 

3187 

88    3  19 

31G8 

89  30    7 

3169 

90  56  53 

3170  \ 

Aldebaran 

w. 

56    4  15 

3114 

57  32    8 

3114 

59    0    0 

3114 

60  27  52 

3114  i 

'  Spica 
Mars 

E. 

79    2  38 

3091 

77  34  17 

3093 

76    5  59 

3095 

74  37  43 

3006 

E. 

101    0  44 

3194 

9933    4 

3195 

98    5  25 

3197 

96  37  48 

3197 

10  ■  Venim 

W. 

98  45  39 

3439 

100    7  23 

3497 

101  29    9 

3496 

102  50  56 

3434 

Aldebaran 

W. 

67  47  16 

3119 

69  15  11 

3110 

70  43    8 

3110 

72  11    6 

3107 

Pollux 

W. 

23  34    1 

3105 

25    2    4 

3109 

26  30  11 

3099 

27  58  22 

3096 

-  Sj>ica 
Mara 

E. 

67  16  41 

3099 

65  48  30 

8099 

64  20  19 

3008 

62  52    7 

3008 

E. 

89  19  46 

3196 

87  52    8 

3195 

86  24  29 

3194 

84  56  48 

3123 

11     Venus 

W. 

109  40  24 

8413 

111    2  26 

8410 

112  24  31 

3407 

113  46  40 

34M 

Aldebaran 

W. 

79  31  ai 

3097 

80  59  47 

3094 

82  28    4 

3091 

83  56  25 

3088 

i  Pollux 

W. 

a*!  20  11 

3081 

36  48  44 

3077 

38  17  22 

3073 

39  46    4 

3070 

■  Spica 
Mara 

E. 

55  30  53 

8099 

54    2  34 

8090 

52  34  12 

3088 

51    5  48 

3087 

E. 

77  37  48 

8110 

76    9  51 

3107 

74  41  50 

3104 

73  13  45 

3101 

Antarea 

E. 

101  21  46 

3077 

99  53    8 

8074 

98  24  27 

3071 

96  55  42 

3068 

1 
12     Aldebaran 

W. 

91  19    8 

3070 

92  47  54 

8066 

94  16  45 

3063 

95  45  41 

8058 

PoUux 

W. 

47  10  43 

3050 

48  39  54 

3046 

50    9  10 

3041 

51  38  32 

3037 

Spica 
Mare 

E. 

43  43  13 

3076 

42  14  34 

3074 

40  45  53 

3073 

39  17  10 

3070 

E. 

(»  52  14 

3081 

64  23  41 

8076 

62  55    2 

3071 

61  26  17 

3067 

'           Antaros 

E. 

89  30  58 

3051 

88    1  48 

3047 

86  32  33 

3043 

85    3  13 

3039 

13     Pollux 

W. 

59    6  49 

3019 

60  36  47 

8006 

62    6  52 

3000 

63  37    4 

9996 

1 

Jupiter 

W. 

27  46    9 

3014 

29  16    5 

3005 

30  46  12 

999/ 

32  16  29 

9988 

Re|pilus 

W. 

23    7  59 

3009 

24  36  18 

3078 

26    4  55 

3065 

27  33  48 

3053  1 

■ 

Snica 
Mare 

E. 

31  53    4 

3063 

30  24  12 

3065 

28  55  20 

3066 

27  26  29 

3069 

1 

E. 

54    1    3 

3041 

52  31  41 

3035 

•51    2  12 

3033 

49  32  35 

3093 

Antares 

E. 

77  35  10 

3015 

76    5  16 

3009 

74  a5  15 

3005 

73    5    8 

9999 

14 

Pollux 

W. 

71    9  48 

9966 

72  40  43 

9960 

74  11  46 

9954 

75  42  57 

9947 

Jupiter 

W. 

39  50  25 

9950 

41  21  40 

9949 

42  53    5 

9905 

44  24  39 

9999 

Regulus  • 

W. 

35    I  35 

3003 

36  31  44 

9993 

38    2    5 

9365 

39  32  37 

9977  1 

Mare 

E. 

42    2  38 

8993 

40  32  16 

9985 

39    1  45 

9979 

37  31    6 

9979 

Antarea 

E. 

65  32  50 

9971 

64    2    1 

9965 

62  31    5 

9960 

61    0    2 

9954 

15 

Pollux 

W. 

83  20  54 

9914 

84  52  55 

9907 

86  25    5 

9900 

87  57  24 

9893  1 

Jupiter 

w. 

52    4  43 

9899 

53  37  12 

9885 

55    9  50 

98n 

56  42  38 

9869 

'  Regulua 

w. 

47    7  51 

9935 

48  39  25 

9937 

50  11    9 

9919 

51  43    4 

9911 

Mare 

E. 

29  55  42 

9938 

28  24  11 

9931 

26  52  31 

993:) 

25  20  41 

99l6 

Antarps 

E. 

53  22  49 

99U9 

51  50  58 

9916 

50  19    0 

9910 

48  46  54 

9903 

Saturn 

E. 

105    1  26 

8954 

103  30  15 

9946 

101  58  55 

9930 

100  27  26 

9331   ' 

16 

Pollux 

W. 

95  41  20 

9855 

97  14  36 

9847 

98  48    3 

9839 

100  21  40 

9331 

Jupiter 

W. 

64  29    6 

9831 

66    2  53 

2833 

67  3e  51 

3815 

69  11    0 

9807  • 

Regulufl 

W. 

59  25  14 

9809 

60  58  12 

9869 

62  31  20 

9853 

64    4  39 

9844 

An  tares 

R 

41    4  15 

9870 

39  31  18 

9863 

37  58  12 

9857 

36  24  5S 

9850 

a  Aquiltt 

E. 

91    0    7 

3656 

89  42  35 

3650 

88  24  55 

3644 

87    7    8 

3!Q8  1 

Saturn 

1 

E. 

92  47  36 

9893 

91  15    8 

9885 

89  42  30 

9877 

88    9  42 

9869 

17  :  Pollux 

W. 

108  12  26 

9788 

109  47    9 

9779 

111  22    4 

9771 

112  57  10 

9761 

Jupiter 

W. 

77    4  26 

9764 

78  39  41 

9755 

80  15    8 

9746 

81  50  47 

9736 

Rcioilus 

w. 

71  54    6 

9800 

73  28  34 

9790 

75    3  15 

9781 

76  38    8 

9779  ' 

54 
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1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 
1 

2  . 
o  Q 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

Ulh 

of 

VJb. 

of 

IXh 

of 

1" 

17 

Posiaon. 

Diff. 

Diff. 

. 

Biff. 

DUT. 
9896 

Antares 

E. 

34  51  35 

2844 

O           /         /f 

33  18    4 

2838 

o          /        // 

31  44  25 

2831 

O           /        /< 

30  10  38 

a  Aquilas 

E. 

85  49  15 

»63» 

84  31  16 

3629 

83  13  13 

3636 

81  55    7 

3693 

Saturn 

E. 

86  3G  43 

3860 

85    3  33 

3853 

83  30  13 

3844 

81  56  42 

9835 

18 

Jupiter 

W. 

83  26  39 

8727 

85    2  43 

9718 

86  38  59 

3708 

88  15  28 

9696 

Regulus 

W. 

78  13  13 

3762 

79  48  31 

2753 

81  24    2 

3743 

82  59  46 

2733 

Spica 

W. 

24  23    0 

3835 

25  56  48 

3815 

27  30  56 

2798 

29    5  27 

9781 

Saturn 

E. 

74    6  11 

3789 

72  31  29 

S780 

70  56  35 

3770 

69  21  28 

9700 

a  Aquilo; 

E. 

75  24  22 

3G99 

74    6  19 

3633 

72  48  21 

3639 

71  30  29 

3647 

Suw 

E. 

131  40*47 

3133 

130  13    5 

3111 

128  45    9 

3100 

127  16  59 

3087 

19 

Jupiter 

W. 

96  21  16 

3647 

97  59    7 

3638 

99  37  13 

2(»6 

101  15  a*) 

9615 

Regulus 

W. 

91    1  50 

3680 

92  38  57 

3969 

94  16  19 

2658 

95  53  55 

9646 

Spica 

W. 

37    3  11 

3707 

38  39  42 

3693 

40  16  31 

9680 

41  53  38 

9666 

Saturn 

E. 

61  22  37 

2710 

59  46  10 

3699 

58    9  29 

2689 

56  32  34 

9678  ' 

a  Aquilce 

E. 

65    3  47 

3711 

63  47  12 

3730 

62  30  57 

3751 

61  15    4 

3776 

Sun 

E. 

119  52  30 

3038 

118  22  52 

3015 

116  52  58 

3003 

115  22  49 

9990 

20 

Spica 

W. 

sa  3  43 

2599 

51  42  39 

3586 

53  21  53 

2573 

55    1  25 

9559  ! 

Mars 

W. 

27    5  35 

3583 

28  44  54 

8570 

30  24  30 

3556 

32    4  25 

9543 

Saturn 

E. 

48  24  24 

3634 

4646    fl 

9613 

45    7  25 

3603 

43  28  33 

3599 

a  Aquilffi 

E. 

55    3    8 

3951 

53  50  40 

4000 

52  39    0 

4054 

51  28  14 

4115  j 

Sujv 

E. 

.107  48    1 

3935 

106  16  14 

8911 

104  44    9 

2898 

103  11  47 

9884  1 

21 

Spica 

W. 

63  23  45 

3493 

65    5    9 

2479 

66  46  52 

2465 

68  28  55 

9451   1 

Mars 

W. 

40  28  36 

2476 

42  10  23 

3463 

43  52  29 

3449 

45  34  54 

9435 

Saturn 

E. 

35  10  36 

3540 

33  30  19 

2531 

31  49  49 

2533 

30    9    7 

9515 

a  AquUie 

E. 

45  51  15 

4546 

44  48    3 

46a5 

43  4(>34 

4800 

42  46  58 

4954 

Sun 

E. 

95  25  33 

• 

3815 

93  51  24 

3800 

92  16  56 

9785 

90  42    9 

9ni 

22 

Spica 

W. 

9 

77    3  58 

3383 

78  47  57 

8309 

80  32  16 

2356 

82  16  54 

9343 

Mars 

W. 

54  11  57 

3365 

55  56  22 

2353 

57  41    6 

3338 

59  26  10 

9394  , 

Aotares 

W. 

31  10  53 

3394 

32  54  36 

2379 

34  38  41 

3363 

36  23    9. 

9348  1 

Sun 

E. 

82  43  30 

2699 

81    6  49 

2685 

7J)  29  49 

3671 

77  52  30 

2657 

23 

Spica 
Mars 

W. 

91    4  52 

^mQ 

93  51  24 

2265 

94  38  15 

8353 

96  25  24 

9941 

W. 

68  16  29 

8358 

70    3  31 

2344 

71  50  53 

3331 

73  38  35 

9318  ' 

Antares 

W. 

45  10  46 

3377 

46  57  19 

2264 

48  44  12 

2251 

50  31  24; 

9337  , 

Sun 

E. 

69  41    7 

3588 

68    1  55 

2574 

66  22  24 

2561 

64  42  35 

9548 

24 

Mars 

W. 

82  41  39 

3159 

84  31    8 

2148 

86  20  54 

8137 

88  10  56 

3197 

Antares 

W. 

59  32    5 

8178 

61  21    6 

21G7 

63  10  23 

2157 

64  59  55* 

8147 

Sun 

E. 

56  19  U 

8469 

54  37  42 

2477 

52  55  57 

9467 

51  13  58 

9458 

25 

Mars 

W. 

97  24  47 

3083 

99  16  12 

2075 

101    7  49 

9068 

102  59  37 

9069 

Sun 

E. 

42  40  51 

3417 

40  57  41 

9413 

39  14  23 

9406 

37  30  57 

9409 

30 

Sun 

W. 

26  33  29 

2655 

28  11    9 

2669 

29  48  31 

9689 

31  25  85 

9697 

Pollux 

E. 

75  23  54 

8303 

73  37  57 

2317 

71  52  23 

2334 

70    7  13 

9351 

Jupiter 

E. 

105  37    2 

2391 

103  50  49 

.  2307 

102    5    0 

2334 

100  19  36 

9341 

31 

Sun 

W. 

39  25  40 

2780 

41    0  34 

.    9798 

42  35    4 

9817 

44    9  10 

9635 

Pollux 

E. 

61  27  36 

9439 

59  44  57 

9457 

58    2  43 

9475 

56  20  55 

9493 

Jupiter 

E. 

91  38  44 

9438 

89  55  49 

2446 

88  13  2U 

9464 

86  31  16 

9468 

Regulus 

E. 

97  47  5a 

9449 

96    5  27 

9467 

94  23  27 

9485 

92  41  52 

9563 

xvm. 
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1 

1 

I 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

S.I 

^^  1        Star'N  Name 

P.L. 

P.L. 

P.L. 

P.L. 

1  s  a                   and 

Midiiiffbt. 

of 

XVii. 

of 

XVI  Nii. 

of 

xxn>. 

of 

-^ 

Position. 

• 

Diff. 

Diff. 
2815 

Diff. 
2811 

Diff. 

17 

Antarcs 

E. 

O           /         /' 

28  86  44 

3821 

O           /         // 

27    2  43 

O           /         // 

25  28  35 

23  54'  21 

2806 

!  a  Aquilsc 

E. 

80  36  58 

3633 

79  18  48 

3623 

78    0  38 

3633 

76  42  29 

3625 

'  Saturn 

E. 

80  22  59 

2836 

78  49    5 

2817 

77  14  59 

2808 

75  40  41 

2798 

18  1  Jupiter 

W. 

89  52  11 

3666 

91  29    7 

2678 

93    6  16 

2668 

94  43af5 

2657  1 

>  Re^luB 
Spica 

W. 

84  35  44 

3733 

86  11  55 

2712 

87  48  19 

2701 

89  24  57 

2600 

W. 

30  40  20 

S7G6 

32  15  33 

2750 

33  51    6 

2735 

35  26  59 

2721 

Satiuii 

E. 

67  46    8 

2750 

66  10  35 

2741 

64  34  49 

2731 

62  58  5C 

2730 

1  aAquilee 

E, 

70  12  45 

3637 

(58  55  12 

3667 

67  37  50 

3679 

66  20  41 

3694 

Sun 

E. 

125  48  34 

307C 

124  19  55 

3064 

12S»51     1 

3052 

121  21  53 

3D40 

]$)  1  Jupiter 

W. 

102  54    8 

9604 

104  32  58 

2593 

106  12    3 

3581 

107  51  24 

3569 

■  Regulus 

W. 

97  31  47 

2G35 

99    9  54 

2624 

100  48  17 

2612 

102  26  55 

3601 

Spica 

W. 

43  31    3 

2653 

45    8  46 

2640 

46  46  47 

2G96 

48  25    6 

2613 

Saturn 

E. 

54  55  25 

2668 

53  18    2 

2657 

51  40  24 

2646 

50    2  31 

2635 

a  Aquils 

E. 

59  59  37 

3803 

58  44  38 

3834 

57  30  11 

3860 

56  16  20 

3908 

Sun 

E. 

113  52  24 

2977 

112  21  43 

• 

2964 

110  50  45 

2951 

109  19  31 

2U39 

20 

Spica 
Mars 

W. 

56  41  16 

2546 

58  21  25 

2533 

60    1  53 

2519 

61  42  40 

9506 

W. 

33  44  38 

2530 

35  25    9 

2517 

37    5  59 

2503 

38  47    8 

9489 

Saturn 

E. 

41  49  27 

2581 

40  10    6 

2570 

38  30  30 

2560 

36  50  40 

2550 

a  Aquiiie 

E. 

50  18  27 

4183 

49    9  45 

4259 

48    2  14 

4343 

46  56    1 

4439 

Sun 

E. 

101  39    8 

2870 

100    6  11 

2857 

98  32  57 

2842 

• 

96  59  24 

3t£28 

n 

Spica 
Mam 

W. 

70  11  17 

2438 

71  53  58 

2424 

73  36  5i) 

3410 

75  20  19 

V3{r7 

W. 

47  17  39 

2431 

49    6  44 

2406 

50  44    8 

2394 

52  27  52 

9379 

Saturn 

E. 

28  28  14 

3j08 

26  47  12 

2502 

25    6    2 

2499 

23  24  47 

9497 

a  AquiliB 

E. 

41  49  26 

5125 

40  54    8 

5:m 

40    1  16 

5541 

39  11     1 

5796 

Sun 

E. 

89    7    3 

2756 

87  31  38 

2743 

85  55  55 

2?i8 

84  19  52 

9713 

Zi 

Spica 

W. 

84    1  51 

2X29 

85  47    8 

2316 

87  32  44 

2JUi 

89  18  39 

2391 

Mars 

W. 

61  11  34 

2311 

62  57  18 

2297 

64  4:3  22 

2383 

66  29  46 

2370 

Antares 

W. 

38    7  58 

3334 

39  53    8 

2319 

41  38  4C 

3304 

4:3  24  33 

2391 

Suit 

E. 

76  14  52 

9643 

74  36  54 

9638 

72  58  37 

2614 

71  20    1 

3601 

23     Siiira 

W. 

98  12  51 

2229 

100    0  35 

2il7 

101  48  37 

2306 

103  3(5  56 

9195 

W. 

75  26  36 

2306 

77  14  55 

2194 

79    3  32 

3161 

80  52  27 

2170 

Aotarcs 

W. 

52  18  56 

3i£s25 

54    6  46 

3313 

55  54  55 

2301 

57  43  21 

2183   , 

i  Sr?i 

1 

E. 

63    2  28 

2535 

61  22    4 

2523 

5J  41  ^.] 

2511 

58    0  25 

2490 

U  1  Mani 

W. 

90    1  14 

2117 

91  51  47 

2108 

93  42  34 

20C9 

V.5  33  ;m 

9001 

Antares 

W. 

66  49  43 

2137 

(W  39  45 

2138 

70  30    2 

2119 

72  20  3Q 

2111 

Surf 

E. 

49  31  45 

2146 

47  49  19 

2440 

46    6  41 

3431 

44  S3  51 

2434 

23     Mars 

W. 

104  51  34 

2057 

106  43  40 

205] 

108  35  55 

2346 

110  28  17 

2042 

Sc:* 

E. 

35  47  25 

2398 

34    3  48 

2396 

32  20    7 

3334 

30  36  24 

2394 

30     Sun 

W. 

33    2  19 

3713 

34  38  42 

2729 

36  14  44 

2746 

37  50  23 

i 

2763  ' 

,  Pollux 

E. 

68  22  28 

S36& 

66  38    8 

23d5 

64  54  V: 

9403 

63  10  41 

2431 

{  Jupiter 

E. 

98  34  36 

2356 

m  50    1 

2375 

95    5  50 

2302 

93  22    4 

9410  1 

:n  '  Sun 

W. 

45  42  53 

2853 

47  10  12 

3873 

48  49    7 

3891 

50  21  38 

1 
9910 

Pollux 

E. 

54  39  32 

2513 

52  58  :ir> 

2530 

51   18    4 

2549 

49  ;J7  5!) 

9567   1 

Jupito* 

E. 

84  49  38 

2500 

8.'}    8  25 

2519 

81  27  38 

11537 

79  47  16 

2556 

Heinilu8 

E. 

91    0  43 

'2521 

89  19  5!) 

,     2539 

87  lY.)  4t 

2557 

85  59  46 

2575 

56 


APRIIi,  1878. 


I. 


AT  GREENWICH  APPARENT  NOON. 


o 


P 


Tucs. 
Wed. 
Tliur. 

Frid. 

Sat. 

Sun. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 


Sun. 

Mon. 

'  Tues. 

Wed. 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 


Frid.      25 
Sat.       26 


27 

28 
29 
30 


Thur.    31 


THE  SUN'S 


Apparent 
Right  Aaccniiion. 


Diff.  for 
1  honr. 


h     m       s 

0  43  31.63 
0  47  10.11 
0  50  48.70 

0  54  27.41 

0  58    6.27 

1  1  45.31 

1  5  24.55 
1  9  4.00 
1  12  43.69 

1  16  23.63 
1  20  3.83 
1  23  44.32 

1  27  25.12 
1  31     6.26 

1  34  47.76 

1  38  29.62 
1  42  11.87 
1  45  54.52 

1  49  37.58 
1  53  21.07 

1  57     5.02 

2  0  49.43 
2  4  34.31 
2    8  19.67 

2  12  5.51 
2  15  51.85 


6 

9.100 
9.105 
0.110 

O.llG 
9.122 
9.129 

9.138 
9.147 
9.157 

9.1G8 
9.180 
9.193 

9.207 
9.221 

9.23C 

9.252 
9.269 
9.280 

9.304 
9.322 
9.341 

9.3G0 
9.380 
9.400 

9.421 
9.442 


2  19  38.71  9.403 

2  23  26.06  9.484 

2  27  13.92-  0.505 

2  31     2.29  9.52G 


2  34  51.19     9.548 


Apparent 
Declination. 


N.  4  40  59.0 
5  4  3.2 
5  27    2.0 

5  49  55.0 

6  12  41.8 
6  35  22.0 

6  57  55.3 

7  20  21.5 

7  42  40.2 

8  4  50.9 
8  26  53.6 

8  48  47.5 

9  10  32.6 
9  32    8.9 

9  53  35.8 

10  14  52.9 
10  35  59.9 

10  56  56.7 

11  17  42.7 
11  38  17.7 
11  58  41.4 


Diff.  for 
1  hour. 


57.79 
57.50 
57.33 

57.09 
5G.82 
56.54 

56.25 
55.94 
55.62 

55.28 
54.94 
54.57 

54.20 
53.82 

53.42 

53.00 
52.57 1 
52.14 

51.69 
51.22 
50.75 


12  18  53.5  50.25 
12  38  53.7:  49.74 
12  58  41.2  49.21 


13  18  16.3  48.69 
13  37  38.3  48.14 
47.58 


13  56  47.1 

14  15  42.1 
14  34  22.9 
14  52  49.3 

N.15  11     1.1 


46.99 
46.41 

45.80 

45.17 


Semi- 
diameter. 


6 
6 
6 


// 


1.92 
1.65 
1.38 


6  1.11 
6  0.84 
6    0.57 

6  0.30 
6  0.03 
5  59.76 

5  59.49 
5  59.22 
5  58.95 

5  58.68 
5  58.41 

5  58.14 

5  57.87 
5  57.60 
5  57.33 

5  57.06 
5  56.80 
5  56.54 

5  56.28 
5  56.02 
5  55.76 

5  55.51 
5  55.26 
5  55.01 

5  54.77 
5  54.53 
5  54.30 


15  54.07 


Sidereal 

Time 

of  the 

Semi- 

diameter 

pomin;; 

the 

Mcrid. 

ion. 


64.51 
64.53 
64.55 

64.57 
64.60 
64.63 

64.66 
64.69 
64.73 

64.77 
64.81 
64.85 

64.90 
64.95 

65.00 

65.06 
65.11 
65.17 

65.23 
65.29 
65.35 

65.42 
65.49 
65.56 

65.63 
65.70 
65.77 

65.85 
65.92 
66.00 

66.08 


Equotioii  of 

Time, 

tobe 

addedto 


subtraded 

front 
Apparent 

Tune. 


m       8 

3  51.94 
3  33.91 
3  15.98 

2  58.19 
2  40.56 
2  23:10 

2  5.821 
1  48.76 
1  31.95 

1  15.38 
0  59.07 
0  43.05 

0  27.35 
0  11.98 


0  3.04 

0  17.71 

0  31.97 

0  45.83 

0  59.28 

1  12.31 
1  24.89 

1  37.00 

1  48.64 

1  59.80 

2  10.48 
2  20.66 
2  30.34 

2  39.52 

2  48.19 

2  56.35 

3  3.99 


Diff.  for 
1  hour. ' 


a 
0.754 

0.749 

0.744 

1 

0.739 
0.732 
0.725 

0.716 
0.707 
0.696 

0.686 
0.674 
0.661 

0.047 
0.633. 

0.618 

0.603 
0.586 
0.569 

0.551 
0.533 
0.514 

0.495 
0.475 
0.455 

0.434 
0.413 
0.332 

0^71, 

0.350 

0.329 

0.307 


NoTB.~Mcaa  Ttmo  of  the  Semidlamoter  immhIuj;  may  be  found  by  mibtnotlng  Ob.18  from  tho  Sidereal  Time. 


u. 
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1 
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■ 

1 

1 

• 

1 

9 

1 

THE  SUN'S 

£qtiatiouof 

Time, 

to  be 

tubtraeted 

from 

Diff.for 
1  hour. 

Sidereal 

Time 

or 

Bight  Aaconsiou 

of 

Mean  8iin. 

Apparent 
lUght  Aoccnaion. 

DifT.  for 
Ikonr. 

Apparent 
Beclinatiou. 

Diff.for 
1  boiir. 

added  to 
llean 
Time. 

<  Tuc^. 

h     m       « 

0  43  31.04 

9.103 

N.  4  40  55.2 

57!80 

m       H 

3  51.99 

8 

0.754 

h     111       H 

0  39  39.05 

Wed. 

2 

0  47    9.55 

9.107 

5    3  59.7 

57.57 

2  33.95 

0.749 

0  43  35.60 

Tbur. 

3 

0  50  48.17 

9.112 

5  26  58.8 

57.34 

3  16.01 

0.744 

0  47  32.16 

Frid. 

4 

0  54  26.94 

9.117 

5  49  52.1 

57.10 

2  58.23 

0.739 

0  51  28.71 

5 

0  58    5.85 

9.124 

6  12  39.2 

5G.B3 

2  40.59 

0.732 

0  55  25.26 

,  Sim. 

6 

1     1  44.93 

9.131 

6  35  19.7 

56.55 

2  23.11 

0.725 

0  59  21.82 

•  Mod. 

7 

1     5  24.22 

9.140 

6  57  53.3 

56.26 

2    5.85 

0.710 

1     3  18.37 

Tues. 

8 

1     9    3.72 

9.149 

7  20  19.8 

55.95 

1  48.79 

0.707 

1     7  14.93 

Wod. 

9 

1  12  43.45 

9.159 

7  42  38.7 

55.63 

1  31.97 

0.606 

1   11   11.48 

ThuT. 

10 

1  16  23.43 

9.170 

8    4  49.7 

55.29 

1  15.40 

0.686 

1  15    8.03 

Frid, 

11 

1  20    3.66 

9.182 

8  26  52.6 

54.95 

0  59.07 

0.674 

1   19    4.59 

SaU 

12 

1  23  44.20 

9.195 

8  48  46.8 

54.58 

0  43.06 

0.601 

1  23     l.U 

Sun. 

13 

1  27  25.04 

9.909 

9  10  32.2 

54.21 

0  27.34 

0.647 

1  26  57.70 

MoD« 
'  Tues. 

14 
15 

1  31     6.23 
1  34  47.76 

9.223 
9.238 

9  32    8.6 
9  53  35.7 

53.83 
53.43 

0  11.98 

0.633 
0.618 

1  30  54.25 
1  31  50^0 

6    ^.64 

Wed. 

16 

1  38  29.65 

9.253 

10  14  53.1 

53.01 

0  17.71 

0.603 

1  38  47.36 

Thur. 

17 

1  42  11.94 

9.270 

10  36    0.4 

52.58 

0  31.97 

0.586 

1  42  43.91 

Frid. 

18 

1  45  54.63 

9.287 

10  56  57.3 

52.15 

0  45.84 

0.5G9 

1  46  40.47 

,SlU. 

19 

1  49  37.73 

9.305 

11  17  43.5 

51.70 

0  59.29 

0.551 

1  50  87.<^2 

20 

1  53  21.25 

9.323 

11  38  18.7 

51.23 

1  12.33 

0.533 

1  54  33.^8 

Mou. 

21 

1  57    5.23 

9.342 

11  58  42.6 

50.76 

1  24.90 

0.514 

1  58  30.13 

Toes. 

22 

2    0  49.68 

9.361 

12  18  55.0 

50.26 

1  37.01 

0.495 

2    2  2S.69 

Wed. 

23 

2    4  34.59 

9.381 

12  38  55.2 

49.75 

1  48.65 

0.475 

2    6  23;24 

Thur. 

.  24 

2    8  19.98 

9.401 

12  58  42.9 

49J22 

1  59.82 

0.455 

2  10  19.80 

Frid. 

'  25 

2  12    5.85 

9.422 

13  18  18.0|  48.70 

2  10.50 

0.434 

2  14  16.35 

Sat. 

26 

2  15  52.22 

9.443 

13  37  40.2  48.15 

2  20.69 

0.413 

2  18  12^1 

*&«• 

27 

2  19  39.10 

9.4G4 

18  56  49.1   47.58 

1 

2  30.36 

0.392 

2  22    9.4S 

Moo. 

'.28 

2  23  26.48 

9.485 

14  15  44.2 

46.99 

2  39.54 

0.371 

2  26    6.02 

Tues. 

29 

2  27  14.36 

9.506 

14  34  25.1 

46.41 

2  48.21 

0.%350 

2  30    2.57 

Wed. 

30 

2  31    2.75 

9.527 

14  52  51.6  45.80 

2  56.38 

0.329 

2  33  59.13 

Thur. 

31 

1 

2  34  51.67 

9.549 

N.1&  11     3.4 

r   45.17 

3    4.01 

0.307 

2  37  55.68 

Konu— 

TkaSi 

Bnidiamtler  for  Mm 

mNooBiB 

lay  be  usaiDMl  tbo  aamo  m  Uiat  Av  Apptrcnt  Kood. 

DUr.  for  1  hour. 
+9».8fi65 
1             1 
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3 

a 


o 

C3 
P 


1 

2 
3 


5 
6 


7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


2 


o 


C3 


91 
92 
93 

94 
95 

96 

• 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
Jll 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


Tn/^LOXGITUDE. 


// 


11  50  18.3 

12  49  25.5 

13  48  30.5 

14  47  33.2 

15  46  33.5 

16  45  31.4 

17  44  27.0 

18  43  20.3 

19  42  11.4 

20  41     0,4 

21  39  47.3 

22  38  32.1 

23  37  15.0 

24  35  55.9 

25  34  34.8 

26  33  11.9 

27  31  47.4 

28  30  21.4 

29  28  53.7 

30  27  24.3 

31  25  53.3 

32  24  20.7 

33  22  46.5 

34  21   10.5 

35  19  32.8 

36  17  53.4 

37  16  12.2 

38  14  29.3 

39  12  44.6 

40  10  58.0 

41  9     9.5 


// 


50  20.5 
49  27.6 
48  32.5 

47  34.1 
46  35.3 
45  33.1 

• 

44  28.6 
43  21.8 
42  12.8 

41  1.6 
39  48.4 
38  33.1 

37  15.9 
35  56.7 
34  35.4 

33  12.4 
31  47.8 
30  21.7 

28  53.9 
27  24.3 
25  53.2 

24  20.5 
22  46.2 
21  10.1 

19  32.2 
17  52.7 
16  11.4 

14  28.4 
12  43.5 
10  56.7 

9     8J 


Diff.  for 
1  hour. 


47.84 
47.75 
47.GC 

47.5G 
47.4G 
47.36 

47.27 
47.18 

47.09 

47.00 
4G.91 
4G.83 

4G.74 
4G.GG 
40.58 

40.51 
40.44 
40.38 

40.31 
40.24 
4G.17 

40.10 
40.03 
45.00 

45.89 
45.82 
45.75 

45.08 
45.00 
45.52 


145.43 


LATITUDE. 


// 


-0.14 
-0.01 
+  0.12 

0.23 
0.33 
0.40 

0.44 
0.45 
0.42 

0.36 
0.28 
0.18 

+0.06 

-0.07 

0.20 

0.33 
0.46 
0.57 

0.66 
0.72 
0.74 

0.73 
0.69 
0.63 

0.55 
0.45 
0.32 

0.19 
-0.06 
+0.07 

+0.20 


LogariUim 

of  the 

Radius  Vector 

of  tho 

Earth. 


0.0000342 
.0001573 
.0002799 

.0004023 
.0005244 
.0006463 

.0007680 
.0008898 
.0010117 

.0011338 
.0012560 
.0013783 

.0015006 
.0016230 
.0017455 

.0018679 
.0019900 
.0021116 

.0022327 
.0023533 
.0024730 

.0025919 
.0027095 
.0028259 

.0029408 
.0030514 
.0031664 

.0032768" 
.0033855 
.0034926 

0.0035983 


Diff.  for 
IhoiiT. 


Mean  Tinio 

of 
Sidereal  Oh. 


+51.4 
51.2 
51.0 

50.9 
50.9 
50.8 

50.8 
50.8 
50.8 

50.9 
50.9 
51.0 

51.0 
51.0 
51.0 

50.9 
50.8 
50.0 

50.4 
50.1 

49.7 

49.2 

48.7 
48.2 

47.0 
47.0 
40.3 

45.0 
45.0 
44.3 

43.7 


Note:  A  corresponds  to  tho  true  equinox  of  the  dale,  A'  to  the  mean  equinox  of  January  Od. 


h     m       B 

23  16  31.53 
23  12  35.62 
23  8  39.71 

23  4  43.80 
23  0  47.90 
22  56  51.99 

22  52  56.08 
22  49  0.17 
22  45  4.27 

22  41  8.36 
22  37  12.45 
22  23  16.54 

22  29  20.63 
22  25  24.72 
22  21  28.81 

22  17  32.90 
22  13  36.99 
22  9  41.08 

22  5  45.17 
22  1  49.26 
21  57  53.36 

21  53  57.45 
21  50  1.54 
21  46  5.63 

21  42  9.72 
21  38  13.81 
21  34  17.90 

21  .30  21.99 
21  26  26.08 
21  22  30.17 

21  18  34.26 


Diff.  for  1  hour. 
— 9*.8290 
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GREENWICH  MEAN  TIME. 


a 
o 

7i 


s 


1 

2 
3 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 

14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  MOON'S 


SKMiniAMETER. 


Koon. 


5 
5 
5 


39.6 
25.3 
12.6 


5 

14 


2.1 
54.2 
4  49.0 


46.5 
46.7 
4  49.0 


14 
[4 


14 
14 
5 

5 
5 
15 

5 
5 
15 

6 
6 
16 

16 
16 
6 


53.3 
59.0 

5.8 

13.3 
21.3 
29.4 

37.6 
45.7 
53.7 

1.4 

8.5 
14.6 

19.0 
21.3 
20.8 


16 
16 


17.1 
10.2 
[6    0.7 


49.1 
36.6 
5  24.1 


15 
[5 


15  12.5 


Midnight. 


// 


15  32.3 

15  18.7 
15    7.0 

14  57.8 
14  51.3 
14  47.4 

14  46.3 
14  47.6 
14  50.9 

14  56.0 

15  2.3 
15    9.5 

15  17.3 
15  25.3 
15  33.5 

15  41.7 
15  49.7 

15  57.6 

16  5.0 
16  11.7 
16  17.0 

16  20.5 
16  21.4 
16  19.4 

16  14.0 
16  5.8 
15  55.1 

15  42.9 
15  30.3 
15  18.1 

15    7.3 


HORIZONTAL    PARALLAX. 


Noon. 


n 


57  21.7 
56  29.3 
55  42.6 

55  4.0 
54  34.9 
54  15.9 

54  6.9 
54  7.3 
54  15.9 

54  31.6 

54  52.7 

55  17.7 

55  45.2 

56  14.5 

56  44.3 

57  14.4 

57  44.2 

58  13.5 

58  41.7 

59  7.8 
59  30.1 

59  46.7 
59  54.9 
59  52.9 

59  39.4 
59  14.3 
58  39.1 

57  56.8 
57  10.8 
56  24.8 

55  42.3 


Diff.  for 
1  hoar. 


-3.26 
2.09 
1.79 

1.42 
1.00 
0.58 

-0.17 

+0.19 

0.52 

0.78 
0.97 
1.10 

1.19 
1.23 
1.25 

1.25 
1.23 
1.20 

1.14 
1.02 
0.83 

0.53 
+0.14 
-0.32 

0.81 
1.27 
1.G4 

1.87 
1.94 

1.87 

-1.65 


Midnigbt. 


// 


56  55.0 
56  5.1 
55  22.2 

54  48.2 
54  24.1 
54  10.2 

54  6.0 
54  10.6 
54  23.0 

54  41.6 

55  4.8 
55  31.2 

55  59.7 

56  29.4 

56  59.4 

57  29.3 

57  59.0 

58  27.8 

58  55.1 

59  19.5 
59  39.3 

59  52.0 
59  55.3 
59  47.6 

59  28.2 

58  57.8 
58  18.7 

57  34.0 
56  47.6 
56    2.9 

55  23.3 


Diff.  for 
1  hoTir. 


-2.19 
1.95 
1.61 

1.21 

0.79 

-0.37 

+0.01 
0.36 
0.66 

0.88 
1.04 
1.15 

1.22 
1.24 
1.25 

1.24 
1.22 

1.18 

1.09 
0.94 
0.69 

+0.35 

-0.08 

0.57 

1.05 
1.47 
1.77 

1.92 
1.92 
1.77 

-1.50 


MERIDIAN  PASSAOE. 


h     ID 

3  34.2 

4  27.6 

5  21.2 

6  14.0 

7  5.0 

7  53.6 

8  39.4 

9  22.9 
10    4.8 

10  45.8 

11  26.7 

12  8.6 

12  52.5 

13  39.3 

14  29.8 

15  24.2 

16  22.1 

17  22.0 

18  21.9 

19  19.9 

20  15.1 

21  7.6 

21  58.1 

22  47.6 

23  37.2 

6 

0  27.9 

1  20.3 

2  14.2 

3  9.0 

4  3.5 


Diff.  for 
1  hour. 


m 

2.21 
2.24 
2.22 

2.17 
2.07 
1.96 

1.86 
1.77 
1.72 

1.70 
1.72 
1.78 

1.88 
2.02 
2.19 

2.36 
2.47 
2.50 

2.45 
2..36 
2.24 

2.14 
2.07 
2.06 

2.08 

2.15 

2.22 
2.28 
2.28 

2.24 


AGE. 


Nooa. 


d 

4.0 
5.0 
6.0 

7.0 
8.0 
9.0 

10.0 
11.0 
12.0 

13.0 
14.0 
15.0 

16.0 
17.0 
18.0 

19.0 
20.0 
21.0 

22.0 
23.0 
24.0 

25.0 
26.0 
27.0 

28.0 

29.0 

0.6 

1.6 
2.6 
3.6 

4.6 
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V. 


GREENWICH  MEAN  TIME, 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  Aflcenaion. 


BUT. 
forlm. 


Declinatioii. 


Diff. 
for  1  lu 


Hour. 


RijSfat  Ascension. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  1. 


h     m      a 

a 

0 

4    6  11.86 

9.9896 

1 

4    8  29.29 

9.9913 

2 

4  10  46.81 

9.9999 

3 

4  13    4.43 

9.9945 

4 

4  15  22.15 

9.9961 

5 

4  17  39.96 

9.9976 

G 

4  19  57.86 

9.9991 

7 

4  22  15.85 

9.3006 

8 

4  24  33.93 

9.3090 

y 

4  26  52.09 

9.3034 

10 

4  29  10.34 

9.3D48 

]i 

4  31  28.67 

9.3061 

12 

4  33  47.07 

9.3074 

13 

4  36    5.55 

9.3086 

14 

4  38  24.10 

9.3098 

15 

4  40  42.73 

9.3110 

16 

4  43    1.42 

9.3191 

17 

4  45  20.17 

9.3131 

18 

4  47  38.99 

9.3141 

19 

4  49  57.86 

9.3id0 

20 

4  52  16.79 

9.3159 

21 

4  54  35.78 

9.3168 

22 

4  56  54.81 

9^1176 

23 

4  59  13.89 

9.3163 

NJJl  41 
21  50 

21  59 

22  8 
'22  17 

22  25 

22  34 

*  22  42 

22  50 

22  58 

23  6 
23  14 
23  22 
2;129 
23  37 
23  44 
23  51 

23  58 

24  5 
24  11 
24  18 
24  24 
24  30 

NJM37 


42.0 
48.2 
46.6 
37.2 
19.9 
54.5 
21.1 
3i).7 
50.2 
52.6 
46.9 
33.1 
11.0 
40.7 

2.2 
15.4 
20.3 
16.9 

5.2 
45.1 
16.6 
39,7 
54.4 

0.6 


WEDNESDAY  2. 


5  1 
S  3 
5  6 
5  8 
5  10 
5  13 

r^  \!^ 

17 
20 
22 
24 
27 
29 
31 
34 
36 
38 
41 
43 
45 
47 
50 
52 
54 
57 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


33.01 
52.17 
11.37 
30.60 
49.86 

9.14 
28.44 
47.76 

7.10 
2(1.45 
45.80 

5.15 
24.50 
43.84 

3.18 
22.50 
41.80 

1.08 
20.34 
39.57 
58.76 
17i)l 
§7.02 
56.08 
15109 


9.3190 
9.3197 
9.3903 
9.3908 
9.1919 
9.3915 
9.3919 
9.3899 
9.3934 
9.3225 

9.3995 

9.3994 

9.3993 

9J931 

9.39181 

9J915 

9k3919 

9.3907 

9*3909 

9J195 

9^168 

9.3181 

9.3173 

9J154 


N.24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 

N.26 


42  58.4 
48  47.7 
54  28.6 

0  0.9 
5  24.7 
10  40.0 
15  46.8 
20  45.1 
25  34.8 
30  15.8 
34  48.3 
39  12.3 

43  27.7 
47  34.5 
51  32.7 

22.4 
3.5 
36.0 
59.8 
15.1 
12  21.8 
15  20.0 
18  9.6 
20  50.6 
23  23.1 


55 

59 

2 

5 

9 


9.169 

^.038 

8.008 

8.777 

8.645 

8.519 

8U}78 

8.943 

6.108 

7.979 

7.837 

7.701 

7.564 

7,497 

7.989 

7.151 

7J)19 

6.873 

6.734 

6.455 
6.315 
6.175 
6.034 


5.893 
5.751 
5.609 
5.467 
5.395 
5.183 
5.041 
4.899 
4.757 
4.614 
4.471 
4.XJ7 
4.184 
4.(H1 
3.t«9 
3.756 
3.613 
3.470 
3.397 
3.184 
3.041 
9.808 
9.755 
9.619 
9.460 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  3. 


ii 
5 
5 
6 
6 
6 
6 
6 
6 


m 

57 
59 
1 
4 
6 
8 
11 
13 
6  15 
6  18 
6  20 
622 
6  24 
627 
6  29 
6  31 
6  34 
636 
6  38 
6  41 
6  43 
6  45 
6  47 
6  50 


15.09 

a 
9.3164 

NJ2G  23  23.1 

9.469 

34.05 

9.3155 

26  25  47.0 

9.397 

52.95 

9.3144 

26  28    2.3 

9.184 

11.79 

9.3133 

26  30    9.1 

9.049 

30.55 

9.3191 

26  32    7.4 

,    1.900 ; 

49.24 

9J108 

26  33  57.2 

1.759 

7.85 

9.3095 

26  35  38.5 

1.618 

26.38 

9.30S9 

26  37  11.3 

1.477 

44.83 

9.3067 

26  38  35.7 

1.336 

3.19 

9.3059 

26  39  51.6 

1.105 

21.45 

93)36 

26  40  59.1 

1.054 

39.6^ 

9.3090 

26  41  58.2 

0.914 

57.69 

9.3009 

26  42  48.8 

0.773 

15.65 

9.9964 

26  43  31.0 

0.C33 

33.50 

9.9965 

26  44    4.9 

0.404 

51.24 

9.9946 

26  44  30.4 

0.3G6 

8.85 

9J»96 

26  44  47.6 

0.917 

26.34 

9.9905 

26  44  56.5 

•H).079 

43.71 

9J9684 

26  44  57.1 

H).CSOi 

0.95 

9.9863 

26  44  49.4 

0.106 

18.06 

9.9640 

26  44  33i» 

0.333  . 

35.03 

9.9816 

26  44    9.4 

0.470  i 

51.85 

9.9799 

26  43  37.1 

0US06 

8.52 

9.9767 

N.26  42  56.7 

0.749 

FRIDAY  4. 


6  52 
6  54 
6  56 

6  59 

7  1 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


3 
6 
8 
10 
12 
15 
17 
19 
21 
23 
26 
28 
30 
32 
35 
37 
39 
41 
43 
46 


25.05 
41.43 
57.65 
13.71 
29.60 
45.32 
0.87 
16.25 
31.45 
46.47 

i.ai 

15.96 
30.43 
44.70 
58.77 
12.(34 
26.31 
39.77 
53.03 

6.08 
18.92 
31.54 
4a95 
56.13 

8.09 


9.9749 
9.9717 
9.9690 
9.9663 
9.9635 
9.9606 
9.9577 
9.9548 
9.3518 
9.9488 
9.9458 
9.9497 
9.9395 
9J9369 
9.9399 
9.9905 
9.9961 
9.9^7 
9.9193 
9.9158 
9.9i£} 
9.9086 
9.9049 
9.90)9 
9.1975 


N.26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 

N.25 


42  8.1 
41  11.4 
40  a6 
38  53.8 

37  3ao 

36  4.2 
34  27.4 
32  42.7 
30  50.1 
28  49.6 
26  41.3 
25i2 
1.3 
19  29.7 
16  50.4 
3.4 
8.8 

56.9 
39.7 
15.0 
42.8 
3.2 
16.3 
22.1 


24 
22 


14 

11 

8 

4 

1 

58 

54 

51 

47 

43 


0.877 

1U>19 

1.146 

1.980 

1.413 

1.546 

1.679  ' 

1.811 

1.049 ; 

9Ur73  > 

9JS03 

9.333 

9.469 

9J501 

9.710 

9.846 

9jy73 

3.099 

3.994 

3.349 

3.474 

3.soe 

3.791 
3.843 
3.065 
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GREENWICH  MEAN  TIME. 

» 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aiiccniiion. 

Diff. 
for  1  m. 

Declination. 

DIff. 
for  1  m 

Hour.  Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

SAT 

VB.D1 

iY  5. 

MONDAY  7. 

h    m      8 

8 

O         /          1/ 

// 

h    m      R 

1     *» 

O         1          II 

II 

0 

7  4G    8.09 

8.1975 

N.25  43  22.1 

3.9G5 

0 

9  26  57.61 

9.0090 

N.20  26  33.0 

8.949 

1 

7  48  19.82 

S.I937 

25  39  20.6 

4.086 

1 

9  28  57.61 

1.9981 

20  17  33.4 

90)35 

2 

7  50  31.33 

9.1900 

25  35  11.9 

4JW)7 

2 

9  30  57.38 

1.9949 

20    8  28.8 

9.119 

3 

7  52  42.G1 

S.I86& 

25  30  55.9 

4.397 

3 

9  32  56.91 

1.9903 

19  59  19.1 

9J303 

4 

7  54  53.67 

9.1824 

25  26  32.8 

4.445 

4 

9  34  56.21 

1.0864 

19  50    4.4 

0i286 

5 

7  57    4.50 

3.1785 

25  22    2.6 

4.563 

5 

9  36  55.28 

1.9896 

19  40  44.8 

9.368 

(J 

7  59  15.09 

9.1746 

25  17  25.3 

4.680 

6 

9  38  54.12 

.  1.9788 

19  31  20.2 

9.450 

7 

8    1  25.44 

9.1706 

25  12  41.0 

4.797 

7 

9  40  52.73 

1.9749 

19  21  50.7 

9/>31 

8 

8    3  35.56 

9.1667 

25    7  49.7 

4.913 

8 

9  42  51.1 1 

1.9719 

19  12  16.4 

9.610 

9 

8    5  45.44 

9.1697 

25    2  51.4 

5.099 

9 

9  44  49.27 

1.9675 

19    2  37.4 

9.689 

10 

8    7  55.08 

9.1587 

24  57  46.2 

5.143 

10 

9  46  47.21 

1.9638 

18  52  53.6 

9.768 

11 

8  10    4.48 

9.1546 

24  52  34.2 

5.956 

11 

9  48  44.9:j 

1.9609 

18  43    5.1 

9.847 

U 

8  12  13.(a 

9  1500 

24  47  15.5 

5.369 

12 

9  50  42.43 

1.9565 

18  33  12.0 

9.994 

13 

8  14  22.54 

9.1465 

24  41  50.0 

5.489 

13 

9  52  39.71 

l.ft'i99 

18  23  14.3 

10.000 

14 

8  16  31.21 

9.1494 

24  36  17.7 

5.594 

14 

9  54  3(5.78 

1.9493 

18  13  12.0 

10.075 

15 

8  18  39.Gi^ 

9.1383 

24  30  38.6 

5.706 

15 

9  56  33.64 

1.9458 

18    3    5.2 

10.150 

16 

8  20  47.81 

9.1349 

24  24  52.9 

5.816 

16 

9  58  30.28 

1.9493 

17  52  54.0 

10.994 

17 

8  22  55.74 

9.1300 

24  19    0.6 

5.996 

17 

10    0  26.71 

1.9388 

17  42  3a3 

10.998 

18 

8  25    3.41 

9.19S9 

24  13    1.8 

6.034 

18 

10    2  22.94 

1.9354 

17  32  18.3 

10.371 

19 

8  27  10.84 

9.1918 

24    6  56.5 

6.U9 

19 

10    4  18i)6 

1.9390 

17  21  5a9 

10.443 

20 

8  29  18.02 

9.1177 

24    0  44.7 

0JM9 

20 

10    6  14.78 

1.9987 

17  11  25.3 

*I0.514 

21 

8  31  24.95 

9.1135 

23  54  26.4 

6.356 

21 

10    8  10.40 

1.9954 

'     17    0  52.4 

10.584 

22 

8  33  31.63 

9.1003 

23  48    18 

6.469 

22 

10  10    5.83 

1.9999 

16  50  15.3 

10.653 

23 

8  35  38.06 
SU 

9.1051 

NDAl 

N.23  41  30.9 

r  6. 

6.568 

23 

10  12    1.07 
TU 

1.9190 

ESDA 

N.16  39  34.C 
Y  8. 

10.739 

0 

8  37  44.24 

9.1009 

N.23  34  537 

C.673 

0 

10  13  56.11 

• 

1.9158 

N.16  28  48.C 

10.790 

1 

8  39  50.17 

9.0967 

23  28  10.2 

6.777 

1 

10  15  50.iH) 

1.9196 

16  17  59.1 

10.858 

2 

8  41  55.84 

9.0995 

23  21  20.6 

6,879 

2 

10  17  45.62 

1.9095 

16    7    5.7 

10.994 

3 

8  44     1.27 

9.0883 

23  14  24.8 

6.981 

3 

10  19  40.10 

1.9064 

15  56    8.3 

10.990 

t 

4 

8  46    a44 

9.0841 

23    7  22.9 

7.089 

4 

10  21  34.3J) 

1.9034 

15  45    a9 

11.055 

5 

8  48  11.36 

9.0799 

23    0  14.9 

7.183 

5 

10  23  28.50 

1.0004 

15  M    1.7 

11.119 

G 

8  50  ]a03 

9.0757 

22  53    0.9 

7.1«l 

6 

10  25  22.44 

1.897a 

15  22  52.6 

11.183 

7 

8  52  20.44 

9.0715 

22  45  40.9 

7.389 

7 

10  27  16.20 

1.8346 

15  11  39.7 

11.946 

8 

8  54  24.61 

9.0673 

22=38  15.0 

7.480 

8 

10  29    9.79 

1.8018 

15    0  23.1 

11.309 

9 

8  56  28.52 

9.0639 

22  30  43.3 

7.577 

9 

10  31    3.21 

1.8890 

14  49    2.7 

11.371 

10 

8  58  32.19 

9.0590 

22  23    5.7 

7.674 

10 

10  32  56.47 

1.8863 

14  37  38.6 

11.431 

11 

9    0  35.61 

9.0549 

22  15  22.4 

7.770 

11 

10  34  49..56 

1.8836 

14  26  10.9 

11.491 

12 

9    2  38.78 

9U>507 

22    7  33Ji 

7.865 

12 

10  36  42,50 

1.8809 

14  14  39.7 

11.550 

13 

9    4  41.70 

9.0466 

21  59  38.5 

7.960 

13 

10  38  ;r>.28 

1.8783 

14    3    4.9 

11X09 

14 

9    6  44.37 

9.0494 

21  51  38.0 

8.053 

14 

10  40  27.90 

1.8758 

13  51  26.(> 

11.666 

15 

9    8  46.80 

9.03a) 

21  43  32.0 

8.146 

15 

10  42  20.37 

1.8733 

13  39  44.9 

11.793 

IG 

9  10  4a97 

9.0949 

21  35  20.4 

8.9J9 

16 

10  44  12.(^ 

1.8706 

13  27  ,59.8 

11.780 

17 

9  12  50.90 

9.0001 

21  27    3.3 

8.331 

17 

10  46    4.86 

1.8683 

13  16  11.3 

11.836 

18 

9  14  52.58 

9U»960 

21  18  40.7 

8.499 

18 

10  47  56.89 

1.8660 

13    4  19.4 

11.809 

19 

9  16  54.02 

9.0990 

21  10  12.7 

8.519 

19 

10  49  48.78 

1.8637 

12  52  24.2 

11.947 

20 

9  18  55.22 

9.0179 

21     1  39.3 

8.601 

20 

10  51  40..53 

1.8615 

12  40  2.5.9 

19.000 

21 

9  20  56.17 

9U)139 

20  53    0.6 

sjoea 

21 

10  53  32.15 

1.8593 

12  28  24.4 

190)59 

22 

9  22  56.89 

9.0090 

20  44  16.6 

8.776 

22 

10  55  23.()4 

,    1.6571 

12  16  19.7 

12.104 

23 

9  24  57.37 

9.0060 

20  35  27.4 

8.863 

23 

10  57  15.00 
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9.1797 

N.  9  38  37.1 

15.154 

0 

3  43  30.20 

QJttne 

N.20    8  48.3 

10.607 

1 

1  58  24.03 

3.1815 

9  53  44.5 

15.099 

1 

3  45  48.15 

9J3004 

20  19  21.1 

10.483* 

2 

2    0  34.97 

3.1R33 

10    8  48.1 

15.098 

2 

3  48    6.25 

9.3099 

20  29  46.3 

10.358 

3 

2    2  46.02 

3.1859 

10  23  47.9 

14JW3 

3 

3. 50  24.50 

9.3055 

2d  40    3.9 

10.931 

4 

2    4  57.19 

3.1870 

10  38  43.7 

14.606 

4 

3  52  42.91 

9.3080 

20  50  14.0 

10.104 

5 

2    7    SA7 

3.1889 

10  53  35.3 

14.837 

5 

3  55    1.47 

9.3105 

21     0  16.4 

9J)77 

6 

2    9  19.86 

3.1909 

11     8  22.8 

14.757 

6 

3  57  20.18 

9.3130 

21  10  11.2 

9.849 

7 

2  U  31.38 

3.1930 

11  23    6.1 

14.685 

7 

3  .59  39.04 

9.3155 

21  19  58.3 

9.790 

8 

2  13  43.02 

3.1951 

11  37  45.0 

14.613 

8 

4     1  58,04 

9J180 

21  29  37.5 

9.5ai 

9 

2  15  54.79 

9.1973 

11  52  19.5 

14.537 

9 

4    4  17.19 

9.3304 

21  39    8.8 

9.457 

:  10 

2  18    a69 

9.1994 

12    6  49.5 

14.461 

10 

4    6  36.48 

9.3937 

21  48  32.2 

9.334 

;  11 

2  20  18.72 

9J3016 

12  21  14.9 

14.384 

11 

4    8  55.91 

9.3350 

21  57  47.7 

9.191 

12 

2  22  30.88 

3J3038 

12  35  :35.7 

14.306 

12 

4  11  15.47 

3J273 

22    6  55.2 

9.058 

13 

2  24  43.18 

9.9061 

12  49  51.7 

14.336 

13 

4  13  35.17 

3.3394 

22  15  54.6 

8.993 

14 

2  26  55.61 

9.9084 

13    4    2.8 

14.144 

14 

4  15  55.00 

3.3316 

22  24  45.9 

6.788 

15 

2  29    8.18 

3.3108 

13  18    9.0 

14.061 

15 

4  18  14.96 

9.3337 

22  33  29.1 

8.65.3 

16 

2  31  20.90 

3.3131 

13  32  10.2 

13.977 

16 

4  20  35.05 

9.3358 

22  42    4.1 

8.515 

17 

2  33  33.76 

3.9155 

13  46    6.2 

13.891 

17 

4  22  55.26 

9.3378 

22  50  30.9 

6JT7 

.   18 

2  35  46.76 

3.8179 

13  59  57.1 

13.804 

18 

4  25  15.58 

9.3396 

22  58  49.4 

6.939, 

19 

2  37  59.91 

9.9304 

14  13  42.7 

13.716 

19 

4  27  36.02 

9.3418 

23    6  59.6 

6.100 

20 

2  40  13.21 

9J3itt9 

14  27  22.9 

13X97 

20 

4  29  56.58 

9JM37 

23  15    1.5 

7.960 

21 

2  42  26.66 

9.2355 

14  40  57.8 

13.536 

21 

4  32  17.26 

9.3455 

23  22  54.9 

7.830 

22 

2  44  40.27 

9.9380 

14  54  27.2 

13.443 

22 

4  34  :J8.05 

9.3473 

23  30  39.9 

7.679 

23 

2  46  54.03 

9.3306 

15    7  50.9 

13.348 

23 

4  .%  58i« 

9.3489 

23  38  16.5 

7.6aa 

24 

2  49    7.94 

9.9:138 

N.15  21     8.9 

13.953 

24 

4  39  19.91 

9.35a*) 

N.23  45  44.6 

7J97 

.  -^  -• 

.-^ 

.^^    - 

-   — .  «-  «. 
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GREENWICH  MEAN  TIME. 

1 

1                        THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 

1 

Uma, 

Right  AsMUsioD. 

Diff. 
for  1  m. 

I>cclliuitioii. 

Diff. 
fori  in. 

Hour. 

Right  AscensioD. 

Diff. 
for  1  m. 

DeclinatloD. 

Diff. 
for  1  m. 

1 

TUESDAY 

r  29. 

WEDNESDAY  30. 

h     m     11           « 

0           t          H 

// 

Ii     m     B 

8 

O         1          // 

// 

0 

4  39  19.91 

3.3506 

N.23  45  44.6 

7.397 

0 

5  36    3.24 

3.3689 

N.26    1  21.5 

3.876 

1 

4  41  40.99 

9.3531 

23  53    4.2 

7J255 

1 

5  38  25.37 

3.3680 

26    5    9.5 

3.797 

2 

4  44    2.17 

3.3537 

24    0  15.2 

7.113 

2 

5  40  47.48 

3.3683 

26    8  48.6 

3.576 

3 

4  46  23.44 

3.3551 

24    7  17.6 

6.968 

3 

5  43    9.57 

3.3679 

26  12  18.8 

3.438 

4 

4  48  44.80 

3.3565 

24  14  11.4 

6.834 

4 

5  45  31.63 

3.3674 

26  15  40.0 

3.978 

5 

4  51    6.23 

3.3578 

24  20  56.5 

6.679 

5 

5  47  53.66 

8J668 

26  18  52.2 

3.188 

6 

4  53  27,74 

3.3591 

24  27  32.9 

6.534 

6 

5  50  15.66 

3.3661 

26  21  55.4 

9.979 

7 

4  55  49.33 

S.3603 

24  34    0.0 

6.389 

7 

5  52  37.61 

3.3654 

26  24  49.7 

9.830 

8 

4  58  10i)9 

3.3614 

24  40  19.6 

6.344 

8 

5  54  59.51 

QJ3M6 

26  27  35.0 

9.681 

1) 

5    0  32.71 

3.3635 

24  46  29.9 

6.099 

9 

5  57  21.36 

3.3636 

26  30  11.4 

S.533 

10 

5    2  54.49 

3.3635 

24  52  31.4 

5.953 

10 

5  59  43.15 

3.3690 

2(1  32  38.8 

8.384 

11 

5    5  16M 

3.3G44 

24  58  24.1 

5.805 

11 

6    2    4.87 

3.3615 

26  34  57.4 

9.935 

12 

5    7  38ia 

9J653 

25    4    8.0 

5.658 

12 

6    4  26.53 

3.3603 

26  37    7.1 

9.067 

13 

5  10    0.16 

3.3660 

25    9  43.1 

5.511 

13 

6    6  48.11 

3.^ 

26  39    7.9 

1.999 

14 

5  12  22.14 

3.3667 

25  15    9.3 

5.363 

14 

6    9    9.61 

9.35T7 

26  40  59.8 

1.790 

15 

5  14  44.16 

3.3673 

25  20  26.6 

5.314 

15 

6  11  31.03 

9.3563 

26  42  42.7 

1.643 

16 

5  17    6.21 

3.3678 

25  25  35.1 

5.066 

16 

6  13  52.36 

8.3546 

26  44  16.8 

1.495 

17 

5  19  28.29 

3.3683 

25  30  34.6 

4.918 

17 

6  16  13.59 

8.3599 

26  45  42.1 

1.348 

18 

5  21  50.40 

8.3686 

25  a5  25.2 

4.770 

18 

6  18  34.72 

8.3513 

26  46  58.5 

1.901 

19 

5  24  12.53 

3.3688 

25  40    6.9 

44»1 

19 

6  20  55.74 

8.3494 

26  48    6.1 

1.054 

20 

5  26  34.66 

3.3689 

25  44  39.7 

4.473 

20 

6  23  16.65 

8.3476 

26  49    5.0 

0.908 

21 

5  28  5(>.80 

3J690 

25  49    3.6 

4.393 

21 

6  25  37.45 

3.3456 

26  49  55.1 

0.763 

22 

5  31  18.95 

3.3691 

25  53  18.5 

4.174 

22 

6  27  58.13 

3.3435 

26  50  36.4 

0X17 

23 

5  33  41.10 

8.3890 

25  57  24.5 

4.085 

23 

6  30  18.68 

8.3413 

26  51    9.0 

0.473 

24 

5d(>    3.24 

8.3689 

N.26    1  21.^ 

3.876 

24 

6  32  39.10 

3.3391 

N.26  51  33.0 

0.397 

1 

PHASE 

S  OF  THl 

3  MOON. 

})  First  C 

Quarter, .     . 

•    .    •    • 

.     .     •      4 

I         h 
6 

36^0 

O  FuUM 

!oon«      .     • 

•    •     •    • 

...     12 

9 

51.4 

1 

a  Lastq 

tuarter,  .     . 

•    •    •    • 

...     19 

17 

47.8 

9  New  A 

loon,      .     . 

•    *    *    • 

...    26 

10 

42.6 

1 
1 

<C  Apoge 

a 
7 

h 

11.3 

1 

t 

1 

23 

7.6 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1 

« 

4 

s 

Star's  Xanie 

P.L. 

P.L. 

P.L. 

P.L. 

«g 

and 

Noon. 

of 

mil. 

of 

VIb. 

of 

TX}^ 

of 

1 

Position. 

Diff. 
S998 

O           1         II 

53  25  27 

DifT. 

Diff. 

Dift 

Sun 

W. 

51  53  44 

9947 

O           1        It 

54  56  46 

9966 

56  27  4i 

9966 

Venus 

W. 

14    5  33 

3IS9 

15  33    8 

3073 

17    1  51 

3037 

18  31  18 

3013 

Pollux 

E. 

47  58  19 

S565 

46  19    4 

9604 

44  40  15 

9693 

43  11  51 

9640 

Jupiter 

E. 

78    7  20 

9574 

76  27  49 

9599 

74  48  43 

9610 

73  10    2 

9699 

Reguhis 

E. 

84  20  17 

9593 

82  41  13 

9619 

81    2  34 

9699 

79  24  19 

9648 

2 

Suw 

W. 

G3  56  31 

3076 

65  25  10 

3094 

66  53  27 

3111 

68  21  23 

3199 

Venus 

W. 

26    3  10 

9964 

27  33  43 

9989 

29    4  10 

9994 

30  34  30 

3001 

Pollux 

E. 

34  55  55 

ST31 

33  19  56 

9748 

31  44  20 

9766 

30    9    8 

9783 

Jupiter 

E. 

65    2  40 

971G 

63  26  22 

9733 

61  50  26 

9750 

60  14  53 

7XJ 

Regulus 

E. 

71  19    7 

9735 

69  43  14 

9753 

68    744 

9760 

66  32  36 

9785 

3 

Sun 

W. 

75  36    0 

3909 

77    1  58 

3995 

78  27  38 

3939 

79  53    1 

3953 

Venus 

W, 

38    3  48 

3344 

39  33    6 

3053 

41    2  13 

3063 

42  31    8 

3079 

Aldebaran 

W. 

22  5(>44 

3030 

24  26  19 

3095 

25  56    1 

3091 

27  25  48 

3018 

Jupiter 

E. 

52  22  28 

9846 

50  49    0 

9809 

49  15  52 

9876 

47  43    2 

9891 

Regulus 

E. 

•  58  42  11 

9864 

57    9    6 

9880 

55  36  21 

9894 

54    354 

9906 

4 

Sun 

W. 

86  55  53 

3319 

88  19  43 

3331 

89  43  19 

3341 

91    6  43 

3359 

Venus 

W, 

49  52  54 

3117 

51  20  43 

3125 

52  48  22 

3133 

54  15  52 

3140 

Aldebaran 

W. 

34  54  33 

3039 

36  24    6 

3038 

37  53  32 

3043 

39^  52 

3048 

Jupiter 

E 

40    3  21 

9958 

38  32  16 

9971 

37    1  27 

9984 

,35  30  54 

9996 

Regulus 

E. 

46  26    3 

9974 

44  55  18 

9987 

43  24  49 

9399 

41  54  35 

3011 

Spica 

E. 

100  28  14 

9969 

98  57  13 

9973 

97  26  26 

9383 

95  55  52 

9993 

5 

Sun 

W. 

96    046 

3399 

99  23    4 

3407 

100  45  13 

3414 

102    7  14 

3490 

Venus 

W. 

61  31  16 

3173 

62  57  59 

3177 

64  24  36 

3183 

65  51    7 

3186 

Aldebaran 

W. 

46  47  54 

3073 

48  16  36 

3078 

49  45  12 

3083 

51  13  43 

3067 

• 

Rei^ulus 

E. 

34  27    2 

3068 

32  58  13 

3079 

31  29  38 

3091 

30    1  17 

3109 

Spica 
Mars 

E. 

88  25  54 

3oa*> 

86  56  25 

3043 

8527    5 

3060 

83  57  54 

3056 

E. 

109  55  13 

9954 

108  24    3 

9961 

106  53    1 

9967 

105  22    7 

ssm 

6 

Sun 

W. 

106  55  37 

3446 

110  17    1 

3451 

111  38  20 

3454 

112  59  36 

3456 

Venus 

W. 

73    2  36 

3301 

74  28  44 

3909 

75  54  51 

3904 

77  20  56 

3904 

Aldebaran 

W. 

58  35    5 

3104 

60    3  10 

3106 

61  31  12 

3108 

62  59  12 

3110 

Spica 
Mars 

E. 

76  33  42 

3081 

75    5    9 

3084 

73  36  40 

3087 

72    8  15 

3001 

E. 

97  49  10 

9993 

96  18  49 

9997 

94  48  32 

9999 

93  18  18 

3001 

7 

Sun 

W. 

119  45  19 

3463 

121    6  24 

3463 

122  27  29 

3463 

123  48  34 

3463 

Venus 

W. 

84  31  18 

3909 

85  57  25 

3930 

87  23  34 

3198 

88  49  45 

3105 

Aldebaran 

W. 

70  18  52 

3119 

71  46  47 

3111 

n  14  43 

3110 

74  42  40 

3110 

Pollux 

W. 

26    3  48 

.3098 

27  32    0 

3096 

29    0  15 

3094 

30  28  32 

3091 

Spica 
Mars 

E, 

04  46  54 

3090 

63  18  43 

3099 

61  50  32 

3090 

60  22  21 

3009 

E. 

85  47  32 

3004 

84  17  24 

3003 

82  47  15 

3009 

81  17    5 

3001 

Atttares 

E. 

110  39    8 

3088 

109  10  44 

3067 

107  42  19 

3087 

106  13  54 

3066 

8 

Sun 

W. 

130  34  22 

3453 

131  55  39 

3150 

133  16  59 

3446 

134  38  23 

3443 

Venus 

W. 

96     1  36 

3178 

97  28  11 

3173 

98  54  52 

3168 

100  21  39 

3163 

Aldebaran 

W. 

82    2  55 

3896 

83  31    7 

3095 

64  59  23 

3091 

86  27  43 

3087 

Pollux 

W. 

37  50  42 

3076 

39  19  19 

3074 

40  48    0 

3070 

42  16  46 

3065 

Snica 
Mars 

E. 

53    1  15 

3093 

51  32  57 

3001 

50    4  36 

3083 

48  36  13 

3066 

E. 

73  45  43 

9989 

72  15  16 

9965 

70  44  45 

9981 

69  14    9 

9977 

Antores 

E. 

98  51  20 

3076 

97  22  41 

3073 

95  53  58 

3069 

94  25  11 

3006 

1 

9 

Venus 

W. 

107  37  13 

3133 

109    4  42 

3197 

110  32  19 

3U9 

112    0    5 

1 
3113  1 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■J. 

r5  •        Star'M  Namo 

P.L. 

P.L. 

P.L. 

P.L. 

sg  !                and 

Midniirht. 

of 

XVh. 

of 

XVlllh. 

of 

XXP>. 

of 

\'^ 

rosiUon. 

^ 

Diff. 

Diff. 
3099 

Diff. 

Diff. 

1 

1 

Sun 

W. 

Of// 

57  58  13 

3004 

O           1        II 

59  28  21 

O           /         II 

60  58    7 

3040 

O           t        1. 

62  27  30 

3056 

Venus 

W. 

20    1  15 

8997 

21  31  32 

S988 

23    2    0 

9983 

24  32  34 

9981 

Pollux 

E. 

41  23  51 

9659 

39  46  16 

96n 

38    9    5 

9695 

36  32  18 

9713 

Jupiter 

E. 

71  31  46 

S646 

69  53  54 

9664 

68  16  26 

9681 

66  39  21 

9699 

i  Regulus 

E. 

77  4t)  29 

9666 

76    9    3 

9684 

74  32    1 

9701 

72  55  22 

9719 

t2 

Sun 

W. 

G9  48  58 

3145 

71  16  13 

3109 

72  43    8 

3178 

74    9  44 

3194 

Venus 

W. 

32    4  42 

3008 

33  34  45 

3017 

35    4  37 

3096 

36  34  18 

3034 

Pollux 

E. 

28  34  18 

9601 

26  59  51 

9818 

25  25  47 

9836 

23  52    6 

9853 

<  Ju[>itcr 

E. 

58  39  42 

9784 

57    4  53 

9799 

55  30  24 

9815 

53  56  16 

9831 

!  Reguhis 

E. 

64  57  49 

9803 

63  23  24 

9M8 

61  49  19 

9834 

60  15  35 

9849 

3     ScN 

W. 

81  18    7 

3968 

82  42  56 

3961 

84    7  30 

3994 

85  31  49 

3306 

1  Venus 

W. 

43  59  52 

3089 

45  28  24 

3091 

46  56  45 

3100 

48  24  55 

3109 

;  Aldetmran 

W. 

28  55  38 

3090 

30  25  26 

3099 

31  55  12 

3084 

33  24  55 

3098 

■  Jufiiter 

K 

46  10  31 

9905 

44  38  18 

9918 

43    6  22 

9939 

41  34  44 

9945 

Regulus 

E. 

52  31  45 

9992 

50  59  54 

9935 

49  28  20 

9949 

47  57    3 

9909 

4     Sun 

W. 

92  29  54 

3363 

93  52  53 

3379 

95  15  41 

3389 

96  38  18 

3390 

1  Venus 

W. 

55  43  13 

3147 

57  10  26 

3154 

58  37  30 

3160 

60    4  27 

3167 

Aldebarau 

W. 

40  52    5 

3053 

42  21  12 

3059 

43  50  12 

3064 

45  19    6 

3069 

Jupiter 

E. 

34    036 

3009 

32  30  34 

3091 

31    0  47 

3039 

29  31  14 

3044 

1        1  Regulus 

E. 

40  24  36 

3099 

38  54  51 

3031 

37  25  21 

3046 

,35  56    5 

3056 

Spica 

E. 

94  25  30 

3009 

92  55  20 

3011 

91  25  21 

3019 

89  55  32 

3098 

5 

Sun 

W. 

103  29    8 

3497 

104  50  54 

3439 

106  12  34 

3438 

107  34    8 

3449 

Venus 

W. 

67  17  33 

3189 

68  43  55 

3193 

70  10  12 

3196 

71  36  26 

3199 

Aldebaran 

W. 

52  42    8 

3091 

54  10  29 

3095 

55  38  45 

3008 

57    6  57 

3101 

Regius 

Silica 

Mara 

E. 

28  3;)  10 

3114 

27    5  17 

3197 

25  37  40 

3140 

24  10  19 

3154 

E. 

82  28  51 

3069 

80  59  54 

3067 

79  31    4 

30^ 

78    2  20 

3on 

E. 

1G3  51  20 

9977 

102  20  39 

9989 

100  50    4 

9967 

99  19  35 

9990 

6  ;  Sun 

W. 

114  20  49 

3459 

115  41  59 

3461 

117    3    7 

3463 

118  24  13 

3463 

Venus 

W. 

78  47    0 

3904 

80  13    4 

3904 

81  39    8 

3904 

83    5  12 

3903 

Aldebaran 

W. 

64  27  10 

3110 

65  55    7 

3119 

67  23    2 

3119 

68  50  57 

3119 

Spica 

E. 

70  39  54 

3093 

69  11  36 

3095 

67  43  20 

3066 

66  15    6 

3008 

^  Mars 

K. 

91  48    6 

3009 

90  17  56 

3004 

88  47  48 

3004 

87  17  40 

3004 

7   ,   «C5 

W. 

125    9  40 

3461 

126  30  48 

3460 

127  51  57 

3456 

129  13    8 

3455 

Venus 

w. 

90  16    0 

3199 

91  42  18 

3189 

98    8  40 

3186 

94  35    6 

3183  ' 

Aldelmran 

w. 

76  10  38 

3108 

77  38  38 

3105 

79    6  41 

3104 

80  34  46 

3101   1 

^  Pollux 

w. 

31  56  52 

3090 

33  25  14 

3087 

34  53  40 

3084 

36  22    9 

3081 

Spica 
Mara 

E. 

58  54  10 

3096 

57  25  58 

3007 

55  57  45 

3006 

54  29  31 

3005 

E. 

79  46  54 

3000 

78  16  41 

9997 

76  46  25 

9005 

75  16    6 

9J99  , 

Aiitares 

1 

E. 

104  45  27 

3085 

103  16  59 

3089 

101  48  28 

3081 

100  19  55 

3079 

1 
8     Sun 

W. 

135  59  51 

3438 

137  21  24 

3435 

138  43    1 

.3430 

140    4  44 

1 
3«35 

Venus 

W. 

101  48  :32 

3158 

103  15  32 

3153 

104  42  38 

3146 

106    9  52 

3140 

Aldebonm 

W. 

87  56    8 

3063 

89  24  38 

3079 

90  53  13 

3074 

92  21  54 

3069 

Pollux 

W. 

43  45  38 

3061 

45  14  35 

3056 

46  43  38 

3059 

48  12  47 

3047 

Sinca 
Mara 

£. 

47    7  46 

3063 

45  39  16 

3081 

44  10  43 

3078 

42  42    6 

3075 

E. 

67  43  27 

9973 

66  12  40 

9969 

64  41  48 

9963 

63  10  49 

9058 

Autares 

E. 

92  56  20 

3061 

91  27  23 

3057 

89  58  21 

3053 

88  29  14 

3047 

9  :  Venus 

W. 

113  27  59 

3105 

114  56    2 

3098 

116  24  14 

3001 

117  52  35 

3063 

TO 


APRIL,  1873. 


GREENWICH  MEAN  TIME. 

« 

1 

• 
LUNAR  DISTANCES. 

! 

1 

o 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

ll|b. 

of 

Vlh. 

of 

ixi». 

of 

9 

Fosition. 

Diff. 

Diff. 

Diff. 

IMff. 

Pollux 

W. 

O           1        II 

49  42    2 

3041 

O           1        II 

51  11  24 

3035 

O           1         II 

52  40  53 

3089 

O           /        /« 

54  10  30 

3033 

Jupiter 

W. 

20  10  35 

3110 

21  38  33 

3095 

23    6  49 

3089 

24  35  21 

3069 

Spica 

E. 

41  13  26 

3073 

39  44  42 

3069 

38  15  54 

3065 

36  47    2 

3063 

Mars 

E. 

01  39  43 

9953 

60    8  30 

S946 

58  37  10 

3940 

57    5  42 

9994 

Antares 

E. 

87    0    0 

3043 

85  30  40 

3037 

84    1  13 

3031 

82  31  39 

3035 

10 

Pollux 

W. 

61  40  33 

S069 

63  11    0 

3961 

64  41  36 

3974 

66  12  21 

9986 

Jupiter 

W. 

32    1  44 

3014 

33  31  40 

3004 

35    1  48 

9993 

36  32    9 

9964 

Resulus 

W. 

25  39  44 

3060 

27    8  43 

3045 

28  38    0 

3031 

30    734 

9018 

1  Mars 

E. 

49  26  14 

9898 

47  53  53 

9691 

46  21  23 

3883 

44  48  4:3 

9875 

Antires 

E. 

75    1  52 

2993 

73  31  29 

i>985 

72    0  58 

8976 

70  30  18 

9970 

11 

Pollux 

W. 

73  48  36 

S9S6 

75  20  22 

2917 

76  52  19 

2909 

78  24  27 

9301 

Jupiter 

W. 

44    6  52 

S997 

45  38  24 

9937 

47  10    8 

9918 

48  42    4 

9909 

Rcguhm 

W. 

37  39  13 

3900 

39  10  16 

3950 

40  41  32 

3939 

42  13     1 

39U8 

Alars 

£. 

37    2  44 

3834 

35  29    0 

9835 

33  55    4 

3816 

32  20  57 

3808 

Antares 

£. 

62  54  32 

9931 

61  22  53 

9934 

59  51    4 

8915 

58  19    4 

3907 

12 

Pollux 

W. 

86    7  52 

3856 

87  41    7 

3848 

89  14  3^5 

8838 

90  4811 

3839 

Jupiter 

W. 

56  24  39 

3803 

57  57  46 

3853 

59  31    5 

3&45 

61    4  35 

9835 

ReguluB 

W. 

49  53  46 

9877 

51  26  34 

8867 

52  59  35 

3858 

54  32  48 

9848 

Antares 

E. 

50  36  27 

9865 

49    3  23 

9857 

47  30    9 

3848 

45  56  44 

9841 

a  Aquilffi 

E. 

98  5(>  56 

3689 

97  39  57 

3674 

96  22  42 

3660 

95    5  12 

9647 

Saturn 

E. 

104    4  36 

9884 

102  31  57 

3875 

100  59    6 

3866 

99  26    4 

9667 

13 

Jupiter 

W. 

68  55    6 

9788 

70  29  49 

3780 

72    4  43 

3771 

73  39  49 

9703 

Regulus 

w. 

62  22    4 

3600 

63  56  32 

9790 

65  31  13 

3781 

67    6    6 

9771 

Antares 

E, 

38    7    2 

9801 

36  32  35 

9793 

34  57  58 

3786 

33  23  12 

9779 

a  AquiliB 

E. 

88  34  37 

3S98 

87  16    0 

3590 

85  57  15 

3585 

84  38  24 

9581 

Saturn 

E. 

91  37  54 

9811 

90    3  41 

9809 

88  29  16 

8793 

86  54  39 

9784 

14 

Jupiter 

W. 

81  38  17 

2717 

83  14  34 

3708 

84  51    3 

8700 

86  27  43 

9691 

Regulus 

W. 

75    3  37 

34'35 

76  39  43 

9716 

78  16    2 

3707 

79  52  33 

9698 

Spica 

W. 

21  16  28 

9830 

22  50  30 

9798 

24  25    1 

3778 

25  59  58 

9760  . 

a  Aquilas 

E. 

78    3  22 

3575 

76  44  20 

3578 

75  25  22 

3583 

74    6  28 

9588  1 

Saturn 

E. 

78  58  36 

3739 

77  22  48 

.   2731 

75  46  49 

9793 

74  10  38 

9713 

Fomalhaut 

E. 

107  59  56 

9897 

106  27  33 

9885 

104  54  55 

9873 

103  22    2 

980 

15 

Jupiter 

W. 

94  33  58 

9648 

96  11  48 

9640 

97  49  49 

9639 

99  28    1 

9893 

Regulus 

W. 

87  58    5 

9654 

89  35  47 

9646 

91  13  40 

9637 

92  51  45 

9638 

Spica 

W. 

34    0    9 

9687 

35  37    7 

9674 

37  14  22 

9663 

38  51  52 

9651 

Saturn 

E. 

66    6  52 

9671 

64  29  33 

9663 

62  52    3 

9655 

61  14  22 

9646 

1 

a  Aquiloe 

E. 

67  34  10 

3G43 

66  16  22 

3661 

64  58  53 

3680 

63  41  45 

3708  , 

' 

Fomalhaut 

E. 

95  34    9 

9811 

93  59  55 

2891 

92  25  29 

9793 

90  50  51 

9784  1 

16     Snica 

W. 

47    3    5 

9599 

48  42    2 

2589 

50  21  12 

9579 

52    0  36 

9570 

1 

1 

Mars 

W. 

28    4    9 

9473 

29  46    0 

3465 

31  28    3 

9456 

33  10  18 

9446 

1 

Saturn 

E. 

53    3  16 

3607 

51  24  31 

9600 

49  45  3(> 

9593 

48    6  31 

9586  1 

a  Aquilro 

E. 

57  22  58 

3861 

56    8  59 

3905 

54  55  44 

3953 

53  43  18 

4008  i 

Fomalliaut 

E. 

82  54  58 

9744 

81  19  17 

9738 

79  43  27 

>r3i 

78    7  28 

3?Ki 

Sun 

E. 

137  23  14 

3919 

135  51  10 

9901 

134  18  53 

9893 

1:12  46  24 

9883 

17 

Spica 
Mars 

W. 

60  20  46 

8533 

62    1  27 

3515 

63  42  20 

9506 

65  23  25 

9497  1 

1 

W. 

41  44  37 

9405 

40  28    5 

9396 

45  11  45 

9388 

46  55  37 

93f79 

1 

Fomalhaut 

E. 

70    5  39 

i     9899 

68  28  58 

9896 

66  52  12 

9609 

65  15  21 

9689  1 

XVI. 
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• 

GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES 

\. 

-^  1         SUr's  Kamo 

P.L. 

P.L. 

P.L. 

P.L. 

"e  5  1                 and 

Miduiffht 

of 

xvi>. 

of 

XV  Hill. 

of 

XXlit. 

of 

PottiUon. 

C7 

Diff. 

Diff. 

Diff. 

Diff.    < 

1 

9 

Pollux 

W, 

55  40  14 

3017 

57  10    6 

3009 

O           i         if 

58  40    7 

3003 

O           t         If 

60  10  16 

2997 

i  Jupiter 

W. 

26    4    9 

3056 

27  33  12 

3045 

29    2  2i) 

3034 

30  32    0 

3023 

1  Spica 
1  Matb 

E. 

35  18    G 

3060 

33  49    7 

3057 

32  20    5 

3055 

30  51    0 

3053  1 

E. 

55  34    (> 

2997 

54    2  21 

S920 

52  30  28 

2913 

50  58  26 

2905 

I  Antures 

E. 

81    1  57 

3019 

79  32    8 

3013 

78    2  11 

3000 

76  32    6 

2999 

10  .  Pollux 

W. 

67  43  IG 

2958 

69  14  21 

2950 

70  45  36 

2942 

72  17    1 

3935 

,  Jupiter 

W, 

38    2  42 

2974 

39  33  27 

2965 

41    4  24 

2956 

42  a5  32 

2946 

Regulufl 

W. 

31  37  24 

3005 

33    7  30 

2994 

;u  37  50 

2983 

36    8  24 

2971 

Mars 

E. 

43  15  52 

2867 

41  42  51 

2850 

40    9  39 

2851 

38  36  17 

2&49 

Antares 

E. 

68  59  28 

2963 

67  28  29 

2955 

65  57  20 

2947 

64  26    1 

2939 

1 

11  1  Pollux 

W, 

79  56  45 

2891 

81  29  15 

2863 

83    1  56 

2874 

84  34  48 

2865 

1  Jupiter 

W. 

50  14  IJ 

2900 

51  46  30 

2801 

53  19    1 

2881 

54  51  44 

2872 

'  Regulus 

W. 

4;l  44  44 

2916 

45  16  40 

2908 

46  48  49 

2898 

48  21  11 

2887  1 

Mars 

E. 

30  46:)9 

2796 

29  12    9 

2769 

27  37  27 

2760 

26   2  ;» 

2772  ; 

Antares 

E. 

56  46  54 

2698 

55  14  33 

2891 

53  42    2 

2882 

52    9  20 

2873 

12  ;  Pollux 

W. 

9222    1 

2821 

93  56    2 

2811 

95  30  15 

9802 

97    4  40 

9794 

■  Jupiter 

W. 

62  38  17 

2896 

64  12  11 

2817 

65  46  17 

2808 

67  20  35 

2798 

'  ReguluB 

W. 

56    6  14 

2836 

57  39  53 

2888 

59  13  44 

2818 

60  47  48 

2809 

Antares 

E. 

44  23    9 

2832 

42  49  23 

2824 

41  15  26 

2816 

39  41  19 

2808 

a  Aquilte 

E. 

93  47  28 

3635 

92  29  32 

3624 

91  11  24 

3614 

8i>  53    5 

3606 

'  Saturn 

E. 

97  52  50 

2848 

96  19  24 

2838 

94  45  4G 

2829 

93  11  56 

fxao  ' 

1 
13    Jupiter 

W. 

75  15    7 

2753 

76  50  37 

2744 

78  26  19 

2735 

80    2  12 

2796  ; 

Regulus 

W. 

68  41  12 

2763 

70  16  30 

2753 

71  52    0 

2744 

73  27  42 

2734 

•  Antares 

E. 

31  48  IG 

2772 

30  13  V4 

2766 

28  38    0 

9760 

27    2  40 

2755 

n  Aqiiilie 

E. 

8;)  19  29 

3577 

82    0  30 

3575 

81  41  28 

3574 

75)  22  25 

3574  ' 

Saturu 

E. 

85  19  50 

2773 

83  44  49 

2766 

82    9  36 

2757 

80  34  12 

2748 

14 

Jupiter 

W. 

88    4  35 

2683 

89  41  38 

2674 

91  18  53 

2665 

92  5(>  20 

2657 

1  Repilus 

W. 

81  29  16 

2669 

m  6  11 

2S81 

84  43  17 

9672 

86  20  35 

3663 

1  Spica 

W. 

27  35  19 

2743 

29  11    £ 

2728 

30  47    5 

2713 

32  23  28 

2699 

a  Aquil» 

E, 

72  47  41 

3506 

71  29    S 

3604 

70  10  32 

^15 

(J8  52  11 

3638 

Saturn 

E. 

72  34  15 

27&t 

70  57  41 

2S9G 

a?  20  St; 

2S88 

ii7  44    C 

967D 

:  Fomalbaut 

E. 

101  48  55 

2852 

100  15  34 

28n 

►   98  41  59 

9331 

97    8  11 

3823 

15    Jupiter 

W. 

101    6  25 

2615 

102  45    C 

2637 

104  23  46 

9599 

106    2  43 

25C0 

Remilus 

W. 

IM  30    2 

2630 

96    8  30 

9611 

97  47  10 

2603 

99  26     1 

2595 

Spica 

W. 

40  2$)  ;» 

23«> 

42    7  ;i8 

2629 

43  45  5:j 

9319 

45  24  22 

3630 

Saturu 

E. 

59  3i>  30 

2638 

57  58  27 

2631 

5ii  20  14 

9CJ3 

54  41  50 

3615 

ri  Aquilie 

E. 

62  25    C 

3727 

61     8  42 

3735 

59  52  ^y^ 

3787 

58  37  37 

1      3622 

Fomalbaut 

E. 

89  16    2 

2775 

87  41    2 

2767 

8G    5  51 

3700 

84  30  30 

2751 

1 

Ui     SjiicA 
MarH 

W. 

53  40  12 

2561 

55  20     1 

2551 

57    0    3 

95-13 

58  40  18 

1 

253:) 

W. 

34  52  45 

2438 

Sti  ;r>  25 

2130 

:w  18  17 

24W 

40     1  21 

3413 

Saturn 

E. 

46  27  17 

25t« 

44  47  rA 

257J 

43    8  21 

2565 

41  28  3-^ 

2.w3 

■  u  Aquilce 

E, 

52  31  4({ 

4067 

51  21   12 

4134 

50  11  43 

4937 

49    3  24 

4Z» 

FouialltAUt 

E. 

76  31  21 

2719 

74  55    G 

2713 

73  18  44 

27Ja 

71  42  15 

.      2703 

Son 

E. 

131  13  42 

2873 

129  40  48 

2883 

128    7  42 

2854 

126  31  24 

2B45 

17     Spica 

W. 

07   4  4:^ 

94<^ 

(^8  46  13 

Sl*» 

70  27  55 

2471 

72    9  49 

9463 

,  Mam 

W. 

48  39  42 

2371 

50  23  59 

S362 

52    8  28 

2354 

53  5:3    9 

2346 

t  Fomalhaut 

E. 

63  38  27 

2637 

G2     1  30 

2G87 

60  24  3*.^ 

1     2&i5 

58  47  32 

2686 

T« 
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XVII, 


GREENWICH  MEAN  TIME. 

1 

t 

LUNAR  DISTANCES.                                                         ! 

1 

oftho    1 
)Dth. 

Star's  Name 
and 

Noon. 

P.L. 
of 

1IP»- 

P.L. 
of 

VJh. 

P.L. 
of 

IXh. 

P.L. 
of 

17 

Position. 

Diff. 

Diffl 

Diff. 

Diir. 

a  Pcgasi 

E. 

O           1        II 

90    6  24 

2898 

O           t        II 

88  34    2 

2890 

O          1        II 

87    1  30 

2883 

O           1        /I 

85  28  49 

3876 

Son 

E. 

125    0  51 

S635 

123  27  12 

2826 

121  53  18 

2817 

120  19  12 

2837 

18 

Spica 
Mars 

W. 

73  51  5(5 

2454 

75  34  15 

2445 

77  16  45 

2437 

78  59  27 

9428 

W. 

55  38    3 

S037 

57  23    9 

2328 

59    8  27 

2320 

60  53  57 

3312 

Aiitares 

W. 

27  5J)    3 

2468 

29  41     1 

2457 

31  23  15 

2446 

33    5  45 

9435 

Fotnalhaut 

E. 

57  10  33 

2687 

55  33  36 

2689 

53  56  41 

2692 

52  19  50 

9697 

a  Pegasi 

E. 

77  43  36 

2855 

76  10  19 

2852 

74  36  59 

2851 

73    337 

3851 

Sun 

E. 

112  25  39 

2761 

110  50  20 

2753 

109  14  50 

• 

2744 

107  39    8 

2735 

19 

Spica 

W. 

87  35  59 

2387 

89  19  53 

2379 

91    3  58 

3371 

92  48  15 

3383 

Mars 

W. 

69  44  30 

2Q7D 

71  31  13 

2962 

73  18    8 

2254 

75    5  15 

2946 

Antares 

W. 

41  41  47 

2387 

43  25  40 

2378 

45    9  46 

2369 

46  54    5 

3360 

Foinalhaut 

E. 

44  17  56 

2747 

42  42  18 

2765 

41    7    4 

9786 

3!)  32  18 

3811 

a  Pegasi 

E. 

65  17  10 

2806 

63  44    7 

2873 

62  11  14 

2881 

60  38  31 

3893 

Sun 

£. 

99  37  38 

2869 

98    0  44 

2681 

96  23  39 

26;^ 

94  46  22 

3663 

20 

Spica 

W. 

101  32  28 

2324 

103  17  52 

23(7 

105    3  26 

2311 

106  49  10 

9003 

Mars 

W. 

84    3  48 

Sam 

85  52    6 

2199 

87  40  a5 

2192 

89  29  15 

3184 

Antares 

W. 

55  38  46 

S319 

57  24  18 

9311 

59  10    2 

2303 

60  55  57 

2295  i 

ft  Pegasi 

E. 

52  59  13 

2979 

51  28  34 

3005 

49  58  27 

3na5 

48  28  58 

3070 

Sun 

E. 

86  37    3 

2891 

84  58  37 

2613 

83  20    0 

9605 

81  41  12 

2S9e 

1 

21 

Antares 

W. 

69  48  15 

i»K) 

71  35  13 

2353 

73  22  21 

2347 

75    9  28 

2941 

a  Aquilie 

W. 

38  38  41 

5642 

39  27  47 

5366 

40  20    6 

5122 

41  15  27 

4803  1 

Saturu 

W. 

16  28  20 

2430 

18  11  12 

2396 

19  54  52 

3389 

21  39  11 

3345 

a  Pegasi 

E. 

41  14  20 

3335 

39  50  50 

3415 

38  28  49 

3505 

37    8  30 

3610 

Sun 

E. 

73  24  36 

2561 

71  44  47 

2553 

70    4  48 

2547 

68  24  40 

8540 

22 

Antares 

W. 

84    8  12 

2214 

85  56  18 

2910 

87  44  31 

3206 

89  32  50 

i 

3202 

a  Aquiloe 

W. 

46  31  19 

4114 

47  41    7 

4000 

48  52  47 

3898 

50    6    9 

3894 

Saturn 

W. 

30  27  48 

2271 

32  14  30 

2962 

34    1  26 

2253 

35  48  34 

2940 

Sun 

E. 

60    1  54 

2512 

58  20  58 

2508 

56  39  56 

2504 

54  58  48 

9499 

23  1  Antares 

W. 

98  35  37 

2189 

100  24  21 

2187 

102  13    8 

2186 

104    1  56 

1 

8166 

a  Aquile 

W. 

56  34  36 

3454 

57  55  52 

3403 

59  18    6 

3355 

60  41  14 

3313 

Saturn 

W. 

44  46  42 

8319 

46  34  41 

2216 

48  22  45 

2213 

50  10  53 

8911 

1  Sun 

R 

46  31  54 

2486 

44  50  21 

2484 

43    8  45 

2483 

41  27    7 

9482 

24 

Saturn 

W. 

59  12    3 

2309 

61    0  17 

2310 

62  48  30 

2212 

64  36  40 

9314 

Sun 

E. 

32  59    2 

2487 

31  17  30 

2489 

29  36    2 

9493 

27  54  39 

9497 

28 

Sun 

W. 

19  59  12 

2800 

21  33  40 

2815 

Zi    7  48 

9831 

24  41  36 

3845 

Pollux 

E. 

53  28  43 

2472 

51  46  51 

2188 

50    5  21 

^03 

48  24  12 

3519 

Jupiter 

E. 

83  25  35 

9489 

81  44    7 

2504 

80    3    0 

8530 

78  22  15 

8536 

ReguhiH 

E. 

89  50  39 

9483 

88    9    2 

2497 

86  27  45 

9512 

84  46  49 

3538 

29     Sux 

W. 

32  25  39 

2925 

33  57  26 

2942 

a>28  52 

2958 

36  59  57 

3975 

Pollux 

E. 

40    3  55 

2599 

38  24  58 

9615 

36  46  23 

2631 

35    8  10 

9648  1 

Jupiter 

E. 

70    3  57 

2615 

68  25  23 

2632 

66  47  11 

2648 

65    9  21 

9664 

■  Reguliis 

E. 

76  27  3^ 

2896 

74  48  45 

2633 

73  10  20 

3638 

71  32  17 

S655 

20 

Sun 

W. 

44  30  11 

,     3057 

4.1  59  13 

3074 

47  27  54 

3091 

48  5(1  15 

3106 

Jupiter 

E. 

57    5  38 

2745 

5.)  29  58 

2718 

53  54  40 

2778 

52  19  43 

9793 

R^ulus 

E. 

63  27  27 

2733 

61  51  33 

2750 

60  16    0 

2766 

58  40  48 

S788 

xvin. 
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1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCRH. 

1 

Dnyoflbo 
Month. 

SUr*«  Name 

and 

Position. 

Midnight. 

P.L, 

of 
Dlff. 

XVii. 

1 

!  P.L. 
of 
Biff. 

1 

9866 
9768 

XVI  Mil 

P.L. 

of 
Diff. 

XXPi. 

!    P.L. 
of 
Diff. 

9857 
9771 

17 

1 

tt  Pegaai 
Scsr 

E. 
E. 

O           /         // 

83  55  59 

118  44  53 

3870 

9798 

O           /         // 

82  23    2 
117  10  22 

O            1         II 

80  49  59 
115  35  39 

9861 
9760 

O           1         It 

79  16  50 
114    0  45 

18  I  Spica 
1  Stan 
.  Antares 
FomaUiaut 
a  Pcgaai 

Sun 

1 

W. 

W. 

W. 

E. 

E. 

E. 

80  42  22 
62  39  39 
34  48  29 
50  43    6 
.71  30  15 
106    3  14 

9410 
9304 
9423 
9703 
9859 
9735 

82  25  29 
64  25  33 

36  31  28 

49    6  30 

69  56  54 

104  27    8 

9419 
9295 
9415 
9711 
9853 
9716 

84    8  47 

m  11  40 

38  14  41 

47  30    5 

68  2;)  35 

102  50  50 

9403 
9287 
9406 
9791 
9b56 
9707 

85  52  17 
61  57  59 
39  58    7 
45  53  53 
66  50  20 
101  14  20 

9396  , 
9279  1 
9396 
9739  , 
9860 
9608  , 

19 

Spica 
Um 
Aotaraa 
Fomalhaut 
a  Pcgaai 

SC!f 

W. 

W. 

W. 

E. 

E. 

E. 

94  32  43 
76  52  34 
48  38  37 
37  58    4 
59    6    2 
93    8  53 

93S5 
9238 
3359 
3841 
9905 
9656 

96  17  22 
78  40    5 
50  23  21 
36  24  29 
57  33  49 
91  31  13 

9347 

9230 
9344 
9876 
9919 
9646 

98    2  13 
80  27  48 
52    8  17 
34  51  40 
56    1  54 
89  53  21 

9338 
999: 

9335 
9919 
9936 

9638 

99  47  15 
82  15  42 

53  53  26 
3!)  19  45 

54  30  21 
68  15  18 

9339 
9214 
997 
9970  , 
'  9956 
9839 

aO     Snica 
Mars 
Antarea 
a  Pegaai 

1 

W. 

W. 

W. 

E. 

£• 

108  35    5 
91  18    6 
62  42    4 
47    0  12 

80    2  14 

3399 

9177 
S888 
3110 
9590 

110  21  10 
93    7    8 
64  28  21 
45  .32  14 
78  23    5 

9290 
9170 
9381 
3155 
9382 

112    7  24 

94  56  21 
66  14  49 
44    5  11 
76  43  45 

3983 
9163 
9974 
3207 
9574 

113  53  48 
96  45  44 
68     1  27 
42  39  10 
75    4  15 

2/77 
9156 
9287  ' 
3267 

9366 

21 

ADtaren 
a  Aquilfe 
Saturu 
a  Pegaai 

Sujf 

W. 

w. 
w. 

£. 
E. 

76  57    4 
42  13  39 
23  24    5 
35  50    6 
66  44  23 

9235 
4710 
9396 
3731 
9535 

78  44  39 
43  14  30 
25    9  27 
34  33  52 
65    3  58 

9230 
4535 
9309 
3879 
3528 

80  32  22 
44  17  51 
26  55  14 
33  20    4 
63  23  24 

9295 
4379 
9294 
4037 
9533 

82  20  13 
45  23  31 
28  41  22 
32    9    1 
61  42  43 

1 

9il9 
4940 
9262 
4930 
9517   , 

22  ,  ADtarea 
i  a  Aquilae 
«  Saturu 

-   Su2f 

W. 
W. 
W. 
E. 

91  21  14 
51  21    7 
37  a5  5.3 
53  17  34 

9198 

^3790 

9239 

3496 

93    9  44 
52  37  33 
39  23  23 
51  36  15 

9196 
3643 
9233 
3493 

94  58  18 
53  55  21 
41  11    *i 
49  54  52 

9199 
3574 
9297 
9400 

96  46  56 
55  14  24 
42  58  49 
48  13  25 

91^1 
35ir   > 
2993 
9487 

1 

23     ABtarea 
a  AquiliB 
Saturn 

SU5 

W. 
W. 
W. 
£. 

105  50  45 
62    5  11 
51  59    4 
39  45  29 

9186 
3975 
9210 
9482 

107  39  34 
63  29  52 
53  47  17 
38    3  51 

9186 
3940 
9208 
9489 

109  28  23 
64  55  14 
55  35  32 
36  22  13 

9186 
3209 
9208 
9483 

11117  11 
66  21  12 

57  23  48 
34  40  36 

9188 
31» 
9906 
9483   ' 

'M     Hauini 

W. 
E. 

66  24  47 
26  13  21 

9916 
3501 

68  12  50 
24  32    9 

9990 

8507 

70    0  48 
22  51    5 

9295 

3519 

71  48  :i9 
21  10    9 

2»9 

3590   ' 

28     Sine 
Pollux 
1  Jupiter 
Regulu8 

W. 
E. 
E. 
E. 

26  15    5 
46  43  25 
76  41  52 
83    6  15 

9861 
833f 
9;ta3 
3543 

27  48  14 
45    3    0 
75    1  51 
81  26    2 

3876 
9550 
9567 
9559 

29  21    3 
43  2*a  56 
73  22  11 
79  46  10 

9899 

9566 
9583 

9574 

30  5.3  31 
41  4;*  14 
71  42  513 

78    6  40 

8909 

9583   1 

9509 

9501 

' 2D  !  Sun 
!  Pollux 
1  Jupiter 
•  Regulua 

W. 

E. 
E. 
E. 

38  30  41 
:«  30  20 
63  31  5.*) 
69  54  3(; 

9999 

3064 

3681 
8671 

40    1     4 
31  52  52 
61  54  47 
68  17  17 

3008 
9681 
9696 
9687 

41  31    7 
30  15  47 
60  18    2 
m  40  19 

3025 
9698 
9713 
9799 

43    0  49! 
28  .3i>    5 
58  41  3i) 
65    3  42 

3041 
9715 
9799  < 
9719 

30 

Sim 

Jupiter 

Regulua 

W. 

E. 

E. 

50  24  17 
50  45    6 
57    5  57 

3193 
3809 
9798 

51  51  59 
49  10  50 
55  31  26 

3138 
3895 
9813 

53  19  %\ 
47  36  55 
53  57  15 

3153 
9841 
9898 

54  46  28 
46    3  20 
52  23  24 

3168 
9856 
9643 

T4 


MAY,  1873. 


I. 


AT  GREENWICH  APPARENT  NOON. 


o 

o 


Thur. 

Frid. 

Sat. 

Sun, 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed, 
Thur. 

Frid. 

Sat. 

Sun. 

Mod. 

Tues. 

Wed. 

Thur, 

Frid. 

Sat. 


Wed. 
Thur. 
Frid. 

Sat. 
Sun. 


I 

c 

.a 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 


Sun.  [  25 
Mon.  I  26 
Tues.  I  27 


28 
29 
30 

31 
32 


THE  SUN^S 


Apparent 
Right  Aflcenaion. 


h     m       8 

2  34  51.19 
2  38  40.62 
2  42  30.59 


Diffi  for 
1  hour. 


ft 

9.548 
9.570 
9.592 


2  46  21.09     9.615 
2  50  12.13     9.638 


2  5*4     3.71 

2  57  55.85 

3  1  48.55 
3     5  41.81 

3  9  35.64 
3  13  30.04 
3  17  25.01 

3  21  20.57 
3  25  16.71 
3  29  13.43 

3  33  10.72 
3  37  8.58 
3  41     7.03 


3  45 
3  49 
3  53 

3  57 

4  1 
4    5 


6.07 
5.67' 

5.84 


9.G61 

9.685 
9.708 
9.731 

9.755 
9.779 
9.803 

9.827 
9.851 
9.875 

9.900 
9.924 
9.948 

9.972 

9.995 

10.018 


6.56  10.042 
7-83  10.064 
9.62!  10.085 


4     9  11.93   10.106 

4  13  14,75!  10.127 

4  17  18.05  10.147 

4  21  21.81    10.106 

4  25  26.03   10.184 

4  29  30.70   10.202 


4  33  35.79   10.220 
4  37  41.27   10.236 


Apparent 
Declination. 


N.15  11     1.1 
15  28  57.6 

15  46  38.8 

16  4  4.3 
16  21  13.6 
16  38    6.6 

16  54  42.9 

17  11  2.2 
17  27    4.4 

17  42  49.0 

17  58  15.9 

18  13  24.9 

18  28  15.6 
18  42  47.6 

18  57    0.6 

19  10  54.6 
19  24  29.3 
19  37  44.4 

19  50  39.6 

20  3  14.6 
20  15  29.3 

20  27  23.2 
20  38  56.3 
20  50    8.2 


Diir.  for 
1  hoar. 


21 
21 
21 

21 
21 


0  58.7 
11  27.5 
21  34.4 


31 
40 


19.1 
41.4 


21  49  41.1 

21  58  18.0 
N.22     6  31.9 


45.17 
44.54 
43.89! 


43.22 
42.55 
41.86 

41.16 
40.44 
39.73 

36.99 
38.25 
37.49 

36.73 
35.94 
35.14 

34.34 
33.54 
32.72 

31.88 
31.03 
30.18 

29.31 
28.43 
27.54 

26.64 
25.74 
2^82 

23.89 
22.94 
21.99 

21.05 
20.09 


Semi- 
diameter. 


Sidereal 

Time 

of  the 

Semi- 

diametei 

pasaing 

the 

Mend 

iau. 


// 


5  54.07 
5  53.84 
5  53.61 

5  53.39 
5  53.17 
5  52.95 

5  52.73 
5  52.52 
5  52.30 

5  52.09 
5  51.88 
5  51.68 

5  51.47 
5  51.27 
5  51.07 

5  50.88 
5  50.68 
5  50.49 

5  50.30 
5  50.12 
5  49.94 

5  49.76 
5  49.58 
5-49.41 

5  49.25 
5  49.09 
5  48.94 

5  48,79 
5  48.65 
5  48.51 


5  48.37 
5  48.24 


66.08 
66.16 
66.24 

66.32 
66.40 
66.48 

66.56 
66.65 
66.73 

66.81 
66.89 
66.98 

67.06 
67.14 
67.22 

67.31 
67.39 
67.47 

67.55 
67.62 
67.70 

67.77 
67.84 
67.91 

67.98 
68.05 
68.12 

68.19 
68.25 
68.31 

68.37 
68.43 


Equation  of 

Time, 

tobe 

subtracted 

fnym 

Apparent   lDiff.fot 

Time.       I  1  hour. 


m       8       !   a 

3    3.990.307 

3   11.10  0.285 


3  17.67 

3  23.71 
3  29.20 
3  34.16 


0.263 

0.240 
0.217 
0.194 


3  38.57  0.171 
3  42.41  0.148 
3  45.70  0.125 


3  48.44 
3  50.55 


O.IOI 
0.077 


3  52.13  0.053 

3  53.16  0.029 
3  53.56>  0.005 
3  53.40  0.019 


3  52.66 
3  51.36 
3  49.48 


0.044 
0.068 
0.092 


3  47.01  0.116 
3  43.96  0.139 
3  40.36!  0.162 

3  36.20  0.185 
3  31.511  0.207 
3  26.29  0.228 

3  20.55  0.249 
3  14.31  0.270 
3     7.60  0.290 

I 

3  0.41.0.301) 
2  52.77  0.327 
2  44.68.  0.345 

2  36.  L6  0.363 
2  27.27  0.375) 


NOTK.— Mean  Time  of  the  Semldiameter  passins  may  be  found  by  sabtraotiug  0«.18  from  the  Sidereal  Timo« 
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AT  GREENWICH  MEAN  NOON. 


Thur, 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

SaU 
Sun. 
Mon. 


Frid. 

Sat. 

Sun. 


Stat. 
Mon. 


§ 


9 


O 

a 
Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 


Tucs.  !  13 
Wed.  '  14 
Thur.  I  15 


16 

17 
18 

Mon.'  ;  19 
Tues.  20 
Wed.     21 


Thur.  I  22 
Frid.  23 
Sat.        24 


25 
26 


Tues.  27 

Wed.  28 

Thur.  29 

Frid.  ,  30 

I 

Sat.  31 

Sun.  32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h     m       s 

2  34  51.67 
2  38  41.12 
2  42  31.11 

• 

2  46  21.63 
2  50  12.69 
2  54    4.29 

2  57  56.44 

3  1  49.15 
3     5  42.42 

3  9  36.26 
3  13  30.68 
3  17  25.66 

3  21  21.21 
3  25  17.35 
3  29  14.07 

3  33  11.36 
3  37  9.22 
3  41     7.67 

3  45  6.70 
3  49  6.30 
3  53    6.46 

3  57-  7.18 

4  1  8.42 
4     5  10.20 

4  9  12.50 
4  13  15.30 
4  17  18.58 

4  21  22.32 
4  25  26.52 
4  29  31.17 

4  33  36.24 
4  37  41.69 


Diff.  for 
1  honr. 


Apparent 
Declinfttion. 


9.549 
9.571 
9.593 

9.616 
9.G39 
9.662 

9.685 
9,708 
9.731 

9.755 
9.779 
9.803 

9.827 
9.851 
9.875 

9.900 
9.924 
9.948 

9.972 

9.995 

10.016 

10.041 
10.063 
1A084 

10.105 
10.126 
10.146 

10.165 
10.183 
10.201 

10.219 
10.235 


Diff.  for 
Ihoiir. 


N.15 


45.17 


11     3.4 
15  29     O.Oi  44.54 
15  46  41.31  43.89 


16     4     6.8 

16  21  16.1 
16  38    9.1 

16  54  45.4 

17  11  4.7 
17  27  6.9 

17  42  51.5 

17  58  18.4 

18  13  27.4 

18  28  18.0 

18  42  49.9 

18  57    2.9 

19  10  56.8 
19  24  31.4 
19  37  46.4 

19  50  41.6 

20  3  16.6 
20  15  31.2 

20  27  25.0 

20  38  58.0 

20  50  9.8 

21  1  0.2 
21  11  28.9 
21  21  35.7 

21  31  20.3 

31  40  42.5 

21  49  12.1 

21  58  18.9 

N.22    6  32.7 


43.22 
42.55 
41.86 

41.16 
40.44 
39.73 

38.99 
38.25 
37.49 

36.73 
35.94 
35.14 

34.34 
33.54 
32.72 

31.88 
31.03 
30.18 

29.31 
28.43 
27.54 

26.64 
25.74 
24.82 

23.89 
22.94 
21.99 

21.05 
20.09 


Equation  of 

Time, 

tohe 

added  to 

Mean 

lime. 


m       H 

3  4.01 
3  11.14 
3  17.68 

3  23.72 
3  29.21 
3  34.17 

3  38.58 
3  42.42 
3  45.71 

3  48.43 
3  50.56 
3  52.14 

3  53.14 
3  53.56 
3  53.40 

3  52.66 
3  51.36 
3  49.47 

3  47.00 
3  43.95 
3  40.35 

3  36.19 
3  31.50 
3  26.28 

3  20.54 
3  14.30 
3     7.58 

3  0.39 
2  52.75 
2  44.66 

2  36.14 
2  27.25 


Diff.  for 
1  boar. 


M 

0.307 
0.285 
0.263 

0.240 
0.217 
0.194 

0.171 
0.146 
0.125 

0.101 
0.077 
0.053 

0.029 
0.005 
0.019 

0.044 
0.068 
0.092 

0.116 
0.139 
0.162 

0.185 
0.207 
0.228 

0.249 
0.270 
0.2J)0 

0.309 
0.327 
0.345 

0.363 
0.379 


Sidereal 

Time 

or 

Sight  AMCcnaiou 

of 

Mean  Son. 


n      m       8 

2  37  55.68 
2  41  52.24 
2  45  48.79 

2  49  45.35 
2  53  41.90 

2  57  38.46 

3  1  35.02 
3  5  31.57 
3  9  28.13 

3  13  24.69 
3  17  21.24 
3  21  17.80 

3  25  14.35 
3  29  10.91 
3  33  7.47 

3  37  4.02 
3  41  0.58 
3  44  57.14 

3  48  53.70 
3  52  50.25 
3  56  46.81 


4 

4 
4 


0  43.37 
4  39.92 
8  36.48 


4  12  33.04 
4  16  29.60 
4  20  26.16 

4  24  22.71 
4  28  19.27 
4  32  15.83 

4  36  12.38 
4  40  8.94 


I 


XoTK^—The  ScmiiUameter  for  Hean  Koou  may  be  ammied  tbaaamo  aa  that  for  Apparent  Koon. 


Diff.  for  1  boor. 
+9*.»S65 


J 


76 


MAY,  1873* 


in. 


a 
o 

5 


ea 

P 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 


25 
26 

27 


29 
30 

31 
32 


43 


O 

& 

P 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
24  1144 


145 
146 
147 


28  1148 


149 
150 

151 
152 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


IVii«  LONGITUDE. 


?, 


II 


41  9     9.5 

42  7  19.1 

43  5  26.7 

44  3  32.2 

45  1  35.8 

45  59  37.5 

46  57  37.4 

47  55  35.4 

48  53  31.7 

49  51  26.3 

50  49  19.2 

51  47  10.5 

52  45    0.3 

53  42  48.8 

54  40  36.1 

55  38  22.2 

56  36    7.1 

57  33  50.7 

58  31  33.2 

59  29  14.7 

60  26  55.3 

61  24  34.9 

62  22  13.5 

63  19  51.0 

64  17  27.4 

65  15    2.8 

66  12  37.0 

67  10    9.9 

68  7  41.8 

69  5  12.5 


70 
71 


2  42.0 
0  10.3 


9  8.1 
7  17.6 
5  25.1 

3  30.4 

1  33.8 
59  35.4 

57  35.2 
55  33.0 
53  29.1 

51  23.5 
49  16.3 
47    7.3 

44  57.1 
42  45.4 
40  32.5 

38  18.5 
36  3.3 
33  46.7 

31  29.0 
29  10.3 
26  50.7 

24  30.1 

22  8.5 
19  45.8 

17  22.2 
14  57.5 
12  31.5 

10  4.2 
7  35.9 
5    6.4 

2  35.8 
0    3.9 


Diff.  for 
1  honr. 


45.43 
45.35 
45.27 

45.19 
45.11 
45.03 

44.95 
44.88 
44.80 

44.73 
44.G6 
44.G0 

44.54 
44.49 
44.44 

44.39 
44.34 
44.29 

44.25 
44.21 
44.17 

44.13 
44.09 
44.04 

44.00 
43.95 
43.90 

43.85 
43.80 
43.75 

43.70 
43.65 


LATITUDE 


// 


+0.20 
0.30 
0.37 

0.41 
0.42 
0.40 

0.36 
0.29 
0.19 

+0.07 

-0.06 

0.20 

0.33 
0.46 
0.57 

0.66 
0.72 
0.75 

0.74 
0.71 
0.65 

0.57 
0.47 
0.35 

0.21 
-0.08 
+0.05 

0.16 
0.26 
0.34 

0.39 
+0.41 


Logaritliin 

of  the 

Badiufl  Vector 

of  the 

Earth. 


0.0035983 
.0037024 
.0038051 

.0039066 
.0040069 
.0041061 

.0042042 
.0043014 
.0043978 

.0044934 
.0045882 
.0046823 

.0047756 
.0048680 
.0049594 

.0050498 
.0051391 
.0052272 

.0053139 
.0053990 
.0054823 

.0055637 
.0056430 
.0057203 

.0057956 
.0058686 
.0059891 

.0060073 
.0060733 
.0061370 

.0061984 
0.0062576 


Diff.  for 
Ihonr. 


+43.7 
43.0 
42.^ 

42.0 
41.5 
41.0 

40.6 
40.3 
39.9 

39.6 
39.3 
39.0 

38.7 
38.3 
37.9 

37.4 
36.9 
36.4 

35.8 
35.1 
34.3 

33.4 
32.6 
31.7 

30.8 
29.8 
28.9 

28.0 
27.1 
26.1 

25.2 
+24.3 


KOTS :  A  oomspondfl  to  tho  tnu  equinox  of  the  date,  A'  to  the  m«an  eqaisox  of  January  Od. 


Ifean  Time 

of 
Sidereal  Oh. 


h     m       i""^ 

21  18  34.26 
21  14  38.35 
21  10  42.45 

21  6  46.55 
21  2  50.64 
20  58  54.73 

20  54  58.81 
20  51  2.90 
20  47  6.99 

20  43  11.08 
20  39  15.17 
20  35  19.26 

• 

20  31  23.35 
20  27  27.44 
20  23  31.53 

20  19  35.62 
20  15  39.71 
20  11  43.80 

20  7  47.88 
20  3  51.97 
19  59  56.06 

19  56  0.15 
19  52  4.23 
19  48  8.32 

19  44  12.41 
19  40  16.50 
19  36  20.59 

19  32  24.68 
19  28  28.77 
19  24  32.86 

19  20  36.94 
19  16  41.03 


Diff.  for  1  lioar. 
— 9*.829C 


IV. 


MAY,  1878. 


TT 


1 

GREENWICH  MEAN  TIME. 

1 

1     . 

THE 

MOON'S 

c 

SrMIDIAMETF.R. 

HORIZONTAI 

.    PARALLAX. 

MERIDIAN  PASSAOU. 

AGE. 

Xoon. 

Midnight. 

Xoon. 

Diff.  for 
Iboor. 

Midnight. 

Diff.  for 
Ihonr. 

Diff.  for 
1  hour. 

Noon. 

d 
4.6 

5.6 
6.6 

• 
1 

2 
3 

15  12.5 
15    2.7 
14  55.2 

15    7.3 
14  58.6 
14  52.4 

55  42.3 
55     6.3 
54  38.6 

4, 

-1.65 
1.34 
0.95 

55  23.3 
54  51.3 
54  28.4 

ti 
-1.50 

1.15 

0.75 

ll       lU 

4    3.5 

4  56.4 

5  46.7 

m 
2.24 

2.15 

2.03 

4 
5 

6 

14  50.3 
14  48.2 
14  49.0 

14  48.9 
14  48.3 
14  50.4 

54  20.7 
54  13.1 
54  15.8 

0.53 
-0.10 
-M).32 

54  15.6 
54  13.2 
54  20.9 

-0.32 

+0.12 

0.52 

6  34.0 

7  18.5 

8  0.9 

1.91 
1.80 
1.73 

7.6 
8.6 
9.6 

7 
8 
9 

14  52.3 

14  58.0 

15  5.6 

14  54.9 

15  1.6 
15    9.9 

54  28.2 

54  49.1 

55  16.8 

0.70 
1.03 
1.27 

54  37.7 

55  2.2 
55  32.7 

0.87 
I.IG 
l.'3G 

8  41.9 

9  22.6 
10    4.0 

1.69 
1.70 
1.76 

10.6 
11.6 
12.6 

10 
11 
12 

15  14.5 
15  24.0 
15  33.7 

15  19.2 
15  28.9 
15  38.3 

55  49.5 

56  24.6 

57  0.0 

1.43, 

1.48 
1.45 

56    6.9 

56  42.4 

57  17.1 

1.47 
1.48 
1.40 

10  47.2 

11  33.3 

12  23.2 

1.86 
2.01 
2.17 

13.6 
14.6 
15.6 

13 
14 
15 

15  42.6 
15  50.9 
15  57.8 

15  47.0 

15  54.5 

16  0.7 

57  33.5 

58  3.3 
58  28.5 

1.33 
1.15 
0.95 

57  48.9 

58  16.5 
58  39.3 

1.25. 
1.05 
0.84 

13  17.4 

14  15.5 

15  16.0 

2.35 
2.49 
2.54 

16.6 
17.6 
18.6 

16 
17 
18 

16     3.3 
16     7.3 
16  10.0 

16    5.5 

16    8.6 
16  10.8 

58  48.7 

59  3.6 
59  13.3 

0.73 
0.51 
0.30 

58  56.8 

59  9.1 
59  16.3 

0.G2 

0.41 

+0.20 

16  16.7 

17  15.5 

18  11.1 

2.49 
2.37 
2.24 

19.6 
20.6 
21.6 

19 
20 
21 

16  1L3 
16  11.3 
16    9.9 

16  11.5 
16  10.8 
16    8.6 

59  18.2 
59  18.2 
59  12.9 

40.10 

-0.11 

0.34 

59  18.9 
59  16.2 
59    8.1 

0.00 

-0.22 

0.4G 

19    3.4 

19  53.2 

20  41.4 

2.12 
2.03 
1.99 

22.6 
23.6 
24.6 

22 

23 

.24 

16     6.9 
16    2.1 
15  55.6 

16    4.7 
15  59.1 
15  51.6 

59     1.8 
58  44.4 
68  20.7 

0.59 
0.86 

i.n 

58  53.9 
58  33.3 
58    6.6 

0.72 
0.99 
1.23 

21  29.4 

22  18.3 

23  9.0 

2.01 
2.07 
2.16 

25.6 
26.6 
27.6 

25 
26 
27 

15  47.6 
15  38.3 
15  28.3 

15  43.1 
15  33.3 
15  23.2 

57  51.1 
57  17.0 
56  40.1 

1.33 
1.49 
1.55 

57  34.5 
56  58.7 
56  21.4 

1.42 
1.53 
1.54 

6 
0     1.8 

0  56.3 

2.24 
2.29 

28.6 
0.1 
1.1 

28 
29 
30 

15  18.2 
15    8.6 
15    0.4 

15  13.3 
15    4.3 
14  56.9 

56    2.9 
55  28.0 
54  57.7 

1.51 
1.37 
1.13 

55  45.0 
55  12.1 
54  45.0 

1.45 
1.26 
0.97 

1  51.5 

2  45.8 

3  37.9 

2.29 
2.22 

2.10 

2.1  i 

3.1 

4.1 

31 
32 

14  54.0 
14  49.9 

14  51.6 
14  48.9 

54  34.2 
54  19.3 

0.80 
-0.42 

54  25.6 
54  15.4 

0.62 
-0.22 

4  26.9 

5  12.8 

1.97 
1.85 

5.1 
6.1 

7H 


MAY,  1873. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Sour. 


Hi«;bt  Asceiisiou. 


Diff. 
for  1  m. 


Declination. 


DifT. 
fori  in 


0 
1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

I) 

10 

11 

12 

13 

14 

15 

Hi 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  1. 


h  m   A 

G  32  39.10 
G  34  59.38 
G  37  19.52 
G  39  39.52 
G  41  59.37 
G  44  19.0G 
6  4G  38.59 

6  48  57.9G 
G  51  17.16 
G  53  36.18 
G  55  55.02 
G  58  13.69; 

7  0  32.17 
7  2  50.46 


«    I     o   / 
2.3391  N.26  51 

2.33CS;   26  51 


// 


7 
7 
7 
7 
7 
7 
7 
7 


5 


8.55 


7  26.441 
9  44.13 
12  1.G1 
14  18.88 
16  35.94 
18  52.78 
21  9.39 
7  23  25.78 
7  25  41.94 


2J3315; 

2U}32(J' 

2.3295^ 

2JS268 

2.3241 1 

2.3213| 

2.31841 

2.3155] 

2.31 25j 

2.3095J 

2.3064! 

2J303l\ 

2.2998 

2.2964 

2.2930 

2.2S95 

2.2860 

2.2824 

2.2787 

2J2750 

2.2712 


26  51 

26  51 
26  51 
26  51 
26  50 
26  50 
26  49 
26  48 
26  47 
26  46 
26  45 
26  43 
26  42 
26  40 
26  38 
26  36 
26  34 
26  32 
26  29 
26  27 
26  24 


2J>674  N.26  21 


33,0 
48.2 
54.8 
52.7J 
42.0| 
22.8 
55.1 
18.9 
34.1 
40.9 
39.3 
29.3 
11.0 
44.3 
9.4 
26.2 
34.8 
35.3 
27.6 
11.8 
48.0 
16.3 
36.6 
48.9 


FRIDAY  2. 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 


27 

30 
32 
34 
36 
39 
41 
43 
45 
48 
50 
52 
54 
57 
59 
1 
3 
5 
8 
10 
12 
14 
16 
18 


8  21 


57.881 
13.58 
29.04; 
44.2(> 
59.23; 
.13.96, 
28.44 
42.67] 
56.65| 
10.36: 
23.81 ! 
37.00 
49.94 

2.61 ; 

15.01 1 
27.13 
38.98| 
50.57; 

l.t<8. 
12.91 1 
23.67 
34.15 
44..'J5 
54.27 

3.91 


2J2636:N.2G 
2.2597        26 


26 
26 
2() 
2(> 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 

2.15fa3'  N.24 


2.2557 

2.2517 

2J2476 

2.2435 

2.2393 

2J3350 

2.2307 

2.2264| 

2.2220 

I 

2.2177. 
2.2133, 
2.2088 
2.2043| 
2.1998 
2.1953J 
2.1908, 
2.1 662! 
2.1»16i 
2.1770, 
2.1724| 
2.1677, 
2.1630| 


18 

15 

12 

9 

5 

2 

58 

54 

50 

46 

42 

38 

3:J 

29 
24 
19 
14 
9 
4 
59 


53.3 
49.9 
38.7 
19.7 
53.0 
18.7 
36.8 
47.3 
50.3 
45.7 
33.7 
14.4 
47.8 

13.9'; 

32.7 
44.3 
48.8 
46.2 
36.6 
20.0 
53  56.4 
48  25.9 
42  48.6 
37  4.5 

31  ia7 


0.182 
40.038 
-0.106 
0.249 
0.391 
0.533 
0.675 
0.816 
0.957 
1.097 
1.236 
1.375 
1.514 
1.651 
1.788 
1.924 
2.060 
2.196 
2.330 
2.463 
2.595 
2.728 
2.860 


2J)91 

3.1S2 

3J2S2 

3.381 

3.508 

3.635 

3.762 

3.888 

4.013 

4.138 

4.261 

4.383 

4.504 

4.625 

4.746 

4.866 

4.984 

5.102 

5.219 

5JS5 

5.450 

5.565 

5.678 

5.790 

5.909 


Hoar. 


Rif;bt  AnccnRion. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  3. 


li  m 

8  21 
8  23 
8  25 
8  27 
8  29 
8  31 
8  33 
8  36 
8  38 
8  40 
8  42 
8  44 
8  46 
8  48 
8  50 
8  52 
8  54 
8  57 
8  59 
1 


9 
9 
9 
9 
9 


3 
5 
7 

9 


3.91 
13.27 
22.34 
31.12 
39.62 
47.84 
55.78 

3.43 
10.79 
17.87 
24.66 
31.16 
37.38 
43.31 
48.96 
54.32 
59.40 

4.20 

8.71 
12.94 
16.89 
20.56 
23.95 
27.06 


8 

2.1583 
2.1536 
2.1488 
2.1441 
2.1393 
2.1346 
2.1299 
2.1252 
2.1204 
2.1156 
2.1108 
2.1060 
2.1012 
2.0964 
2.0917 
2.0870 
2.0823 
2.0776 
2.0729 
2.0682 
2.0635 
2.0588 
2.0542 
2.0495 


N.24  31 
24  25 
24  19 
24  13 
24  6 
24  0 
23  53 
23  47 
23  40 
23  33 
23  2(> 
23  19 
23  12 
23  5 
22  58 
22  50 
22  43 
22  35 
22  27 
22  19 
22  12 
22  3 
21  55 

N.21  47 


13.7 
16.2 
12.1 

1.3 
44.0 
20.3 
50.1 
13.5 
30.6 
41.4 
46.0 
44.4 
36.7' 
22.9 

3.1 
37.3 

5.5 
27.9 

44.6 

-  -I 


55.5 

0.6 
59.9 
53.6 
41.8 


SUNDAY  4. 


9  11 
9  13 
9  15 
9  17 
9  19 
9  21 
9  23 
9  25 
9  27 
9  29 
9  31 
9  33 
9  35 
9  37 
9  39 
9  41 
9  4^} 
9  45 
9  47 
9  49 
9  51 
9  53 
9  55 
9  57 
9  59 


29.89 
32.44 
a4.72 
36.74 
38.48 
39.95 
41.14 
42.07 
42.73 
43.13 
43.27 
43.15 
42.76! 
42.12, 

41.23; 

40.08 
38.68 
37.04 
35.15 
33.01 
30.64 
28.03 
25.18 
22.10 
18.78 


9.0448 
2.0403 
2.0358 
2.0313 
2.Q96S 
2.0223 
2.0178 
2.0133 
2U)089 
2.0045 
2.0002 
1.9958 
1.9915 
1.9872 
1.9829 
1.9788 
1.9747 
1.9706 
1.9665 
1.9625 
1^)565 
1^)545 
1.9506 
1.9467 
IJM2d 


N.21 
21 

21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 
N.17 


39  24.6 
31  1.9 
22  33.7 
14  O.l 

5  21.2 
56  37.1 
47  47.7 
38  53.1 
29  53.4 
20  48.7 
11  38.9 

2  24.1 
53  4.4 
43  39.8 

34  10.4 

24  36.2 

14  57.3 
5  13.7 

55  25.4 
45  32.5 

35  35.1 

25  33.1 

15  26.7 
5  15.9 

55  0.7 


5JM2 
6.OT4 
6.1^ 
6.^34 
6.342 
6.449 
6.556 
6.663 
6.768 
6.872 
6.975 

7.an 

7.179 
7.380 
7.380 
7.479 
7J>77 
7.674 
7.771 
7.867 
7.969 
8.057 
8.150 
8.242 


8.333 
8.494 

6.514 
8.604 
8.699 
8.780 
6.8G6 
8.952 
9.036 
9.190 
9JM 
9.287 
9.369 
9.450 
9JjaO 
9.609 
9.688 
9.766 
9.844 
9.990 
9.996 
10.070 
10.144 
10.916  , 
10.989! 


VI.  MAY,  18T3-  »9 
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MAY,  1873. 


Til. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  ABoension. 


Diff. 
for  1  m. 


Declination. 


Diflf. 
fbrlni. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

ICi 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

C 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IC 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  9. 


h     m      a 

12  56  24.65 

12  58  15.34 

13  0    6.17 


13 
13 
13 
13 


1 
3 
5 
7 


57.13 
4a23 
39.48 
30.89 


S. 


13  9  22.45 
13  11  14.17 
13  13  6.06 
13  14  58.12 
13  16  50.35 
13  18  42.74 
13  20  35.32 
13  22  28.09 
13  24  21.05 
13  26  14.20 
13  28  7.55 
13  30  1.11 
13  31  54.87 
13  33  48.84 
13  35  43.03 
13  37  37.44 
13  39  32.07 


s 

1.8438 

1.8460 

1.848S 

1.8506 

1.8530 

1.8j55 

1.8580 

1.8607 

1.8634 

1.8663 

1.8691 

1.6720 

1.8749 

1.8780 

1.8811 

1.3843 

1.8876 

1.8909 

1.8943 

1.8878 

1.9014 

1J»50 

1.9087 

1.9133  S. 


2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 


20 

34 

48 

1 

15 
29 
43 
57 
11 
25 


39 
53 
7 
21 
35 
49 
2 
16 
6  30 
6  44 

6  58 

7  12 
7  25 
7  39 


If 
8.0 

4.8 

1.6 

58.5 

55.4 

.52.2 

49.0 

45.6 

42.0 

38.1 

a3.9i 

29.3 

24.4 

19.0 

13.0 

6.3 

58.9 

50.9 

42.1 

32.5 

21.9 

10.4 

57.9 

44.31 


SATURDAY  10. 


13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
J3  54 
13  56 

13  58 

14  0 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


2 

4 
() 
8 
10 
12 
14 
16 
18 
20 


14  22 
14  24 
14  26 
14  28 


26.93^ 
22.02 
17.35 
12.92 
8.73 
4.79 
1.10 
57.67 
54  50 
51.59 
48.95 
46.59 
44.51 
42.71 
41.19 
39.96 
39.02 
38.38 
38.04 
IttJ.OO 
38.27 
38.86 
39.7() 
40.98 
42.53! 


1.9163 
1.9903 
1JS49 
1.9989 
1.9323 
1.9365 
1.9407 
1J>450 
1.9493 
1.0538 
1.9584 
1.9630 
1.9677 
1.9724 
1.9771 
1.9820 
1.9869 
1.9919 
1.9969 
3.0030 
2.0072 
2.0135 
2.0178 
2.0231 
2.0285 


S. 


s. 


7  53 

8  7 
8  20 
8  34 

8  48 

9  1 
9  15 
9  29 
9  42 
9  56 
0  9 
0  23 
0  36 
0  50 


3 
16 
30 
43 
56 

9 

22 

35 

49 
*> 

14 


29.6 
13.7 
56.5 
37.9 
17.9 
56.4 
a3.5 

9.0 
42.8 
14.8 
45.0 
13.4 
39.9 

4.4 
26.7 
46.9 

4.9 
20.6 
33.9 
44.8 
53.1 
58.9 

2.0 

2.3 
59.9 


Hoot.  Right  ABoeniiion.'  f^*^ 


13.945 
13.947 
13.948 
13.948 
13.948 
13.947 
13.945 
13.942 
13.938 
13.933 
13.938 
13.931 
13.914 
13.905 
13.894 
13.883 
13.872 
13.859 
13.846 
13.833 
13.816 
13.799 
13.783 
13.763 


13.744 
13.734 
13.703 
13.678 
13.654 
13.629 
13.604 
13.577 
13.549 
13.519 
13.488 
13.457 
13.425 
13.390 
13.355 
13.318 
13.330 
13i>40 
13.301 
13.161 
13.119 
13.075 
13.030 
12.983 
12.935 


Declination. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  11. 


h     m      8 

14  28  42.53 

8 

S.03S5 

S.13  14  59.9 

18.935 

14  30  44.40 

3.0340 

13  27  54.6 

12.686 

14  32  4a60 

2.0395 

13  40  46.2 

12.636 

14  34  49.13 

2U)451 

13  53  34.8 

12.784 

14  36  52.00 

2.0507 

14    6  20.3 

12.731 

14  38  55.21 

2.0564 

14  19    2.5 

12US76 

14  40  58.76 

2.0681 

14  31  41.5 

13.681 

14  43    2.66 

2.0679 

14  44  17.1 

12.564 

14  45    6.9J 

2.0738 

14  56  49.2 

12.506 

14  47  11.51 

2.0797 

15    9  17.8 

18.446 

14  49  16.46 

8.0856 

15  21  42.7 

12.385 

14  51  21.77 

2.0916 

15  34    3.9 

13.333 

14  53  27.45 

2.0977 

15  46  21.4 

13.939 

14  55  33.49 

2.1038 

15  58  35.0 

18.194 

14  57  39.90 

2.1099 

16  10  44.6 

12.197 

14  59  46.67 

2.1161 

16  22  50.2 

12.058 

15    1  53.82 

2.1323 

16  34  51.7 

11.989 

15    4    i.:}5 

2.1286 

16  46  48i^ 

11.918 

15    6    9.25 

2.1349 

16  58  41.9 

11.846 

15    8  17.53 

2.1412 

17  10  30.5 

11.778 

15  10  26.20 

2.1476 

17  22  14.6 

11.G96 

15  12  35.25 

2.1541 

17  33  54.1 

11.619 

15  14  44.6f) 

2.1606 

17  45  29.0 

11.541 

15  16  54.52* 

3.1671 

S.  17  56  59.1 

11.468 

MONDAY  12. 


15  19 
15  21 
15  2;} 
15  25 
15  27 
15  30 
15  32 
15  34 
15  36 
15  38 
15  41 
15  43 
15  45 
15  47 
15  50 
15  52 
15  54 
15  56 
15  59 


16 
16 
16 
16 


1 
3 
6 

8 


\(S  10 
\Q  13 


4.73 
15.34 
26.a5 
37.75 
49.55 

1.76 
14.36 
27.36 
40.77 
54.59 

8.8  J 
23.43 
38.46 
53.89 

9.74 
26.00 
42.66 
59.73 
17.21 

^KlO 

53.39 
12.09 
31.20 
50.71 
10.62; 


2.1796 

2.1801 

2.1867 

2.1934 

2.2001 

2.2068 

2.2135 

2.2202 

2.2269 

2.2336 

2.3404 

2.2471 

2.2538 

2.2606 

2JW74 

2.2742 

2.2811 

2.2879 

2.2947 

2.3015 

2.3083 

2.3151 

2.3218 

2.3286 

2.3353 


S.18     8 

18  19 
18  31 
18  42 

18  53 

19  4 
19  15 
19  25 
19  36 
19  47 

19  57 

20  8 
20  18 
20  28 
20  39 
20  49 
20  59 
21 
21 


8 
18 


21  28 
21  37 


21 
21 
22 


47 

56 

5 


S.22  14 


24.5 

45.0 

0.4 

10.7 

15.9 

15.8 

lO^i 

59.4 

42.9 

20.9 

5:3.1 

19.5 

39.9 

54.:)i 

2.7 

4.9 

0.8 

50.3 

a3.4 

9.9 

39.7 

2.9 

19.3, 

28.7J 

31.0' 


11.389 

11.300 

11.816 

11.130 

11.M8 

10.963 

10.863 

10.778 

10.680 

10.585 

10.488 

10.389 

10.890 

10.189 

10.087 

9.984 

9.879 

9.778 

9.663 

9.554 

9.443 

9.330 

9.315 

0.096 

6.979 


VIII. 


MAY,  1878. 


81 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AsccnaioD. 

Diff. 
for  1  m. 

Doclination. 

Diff. 
for  1  in. 

Honr. 

Right  AflCRnHion. 

1 

Diff. 
for  1  ni. 

Declination. 

Diflr. 
f or  1  m 

TUl 

iSDA 

Y  13. 

THURSDAY  15. 

■ 

li    m      8 

8 

O         /           // 

«/ 

li    m       8 

1      a 

O         /          //    1         //             1 

0 

10  13  10.C2 

9.3353 

S.22  14  31.0 

6.979 

0 

18  11  59.47 

9.5815 

S.26  43  30.6 

1.770 

I 

1()  15  30M 

S.3490 

22  23  26.2 

6.860 

1 

18  14  34.44 

9.5840 

26  45  11.6 

1.595 

2 

16  17  51,66 

9.34S7 

22  32  14.3 

6.740 

2 

18  17    9.56 

9J>864 

26  46  42.1 

1.430 

3 

16  20  12.78 

SJijAS 

22  40  55.1 

6U>18 

3 

18  19  44.82 

3.5886 

26  48    2.0 

1.845 

4 

16  22  34.30 

2.3619 

22  49  28.5 

6.494 

4 

18  22  20.21 

8.5907 

26  49  11.4 

1U)69 

5 

16  24  56.21 

2JXS^ 

22  57  54.4 

6.369 

5 

18  24  55.71 

3.599C 

26  50  10.2 

0.893 

ii 

16  27  18.51 

3.3750 

23    6  12.8 

6.943 

6 

18  27  31.32 

3J>944 

26  50  .58.5 

0.717 

7 

16  29  41.21 

8.3615 

23  14  23.6 

8.115 

7 

18  30    7.02 

3.5960 

26  51  36.2 

0.539 

8 

16  32    4.30 

2U)8A0 

23  22  26.6 

7.984 

8 

18  ;)2  42.82 

8.5974 

26  .52    3.1 

0.361 

9 

K;  34  27.77 

3.3iM4 

23  30  21.7 

7.853 

9 

18  35  18.71 

3.'>986 

26  52  19.3     0.183 

10 

1(  36  51.63 

3.4008 

23  38    8.9 

7.720 

10 

18  37  54.(>7 

3.5998 

26  52  24.9^  -0.00:. 

11 

16  39  15.87 

9.407J 

23  45  48.2 

7.566 

11 

IS  40  30.(i9 

3.6006 

26  52  19.8  +0.174 

12 

16  41  40.49 

9.4134 

23  SS  19.4 

7.451 

12 

18  43    6.77 

3.6017 

26  52    4.0     0-153 

13 

16  4i    5.49 

3.4196 

24    0  42.4 

7.314 

13 

18  45  42.90 

3.6034 

26  51  37.5 

0.533 

14 

16  46  30.86 

9.4356 

24    7  57.2 

7.176 

14 

18  48  19.06 

3.6039 

26  51    0.2 

0.718 

15 

16  48  56.59 

9.4319 

24  15    3.6 

7.036 

15 

18  50  5.5.25 

3.6033 

26  50  12.1 

0.891 

16 

16  51  22.69 

3.4380 

24  22    1.6 

6.895 

16 

18  53  31.47 

3.6036 

26  49  13.3     1.070 

17 

16  53  49.15 

9.4439 

24  28  51.1 

6.753 

17 

18  5(J    7.m 

8.6037 

26  48    3.8     1.248 

18 

16  56  15i)7 

3.4496 

24  35  32.1 

6.610 

}S 

18  58  43.JK) 

3.6036 

26  46  43.C     1.497 

19 

16  58  43.14 

9.4556 

24  42    4.4 

6.465 

19 

19     1  20.11 

3.0033 

26  45  12.6     1.606 

20 

17    1  10.6() 

3.4614 

•24  48  27.9 

6.319 

•20 

19    3  5(131 

3.6030 

26  43  30.9 

1.785 

21 

17    3  38.52 

9.4671 

24  54  42.6 

6.171 

21 

19    6  32.49 

3.6036 

26  41  ;38.4 

1.964 

22 

17    6    6.72 

9.4738 

25    0  48.4 

6.093 

22 

19   9   s.m. 

3.6030 

2()  3J)  J35J2     3.143 

23 

17    8  35.25 

9.4783 

S.25    6  45.2 

5.671 

23 

19  11  44.731 

3.6013 

S.26  37  21.3     3.390 

WEDr 

SfESD. 

AY  14. 

FRIDAY 

16. 

0 

17  11    4.12 

9.4838 

S.25  12  33.0 

5.*rao 

0 

19  14  20.77 

3.6001 

S.26  34  56.8 

3.496 

1 

17  13  33.31 

9.4691 

25  18  11.7 

5.667 

1 

19  16  56.75 

3.5991 

2()  32  21.6 

3.676 

2 

17  16    2.81 

9.4944 

25  23  41.1 

5.413 

2 

19  19  32.(>7 

3.5979 

26  29  35.7 

3.654 

3 

17  18  32^)3 

9.4995 

25  2J>    1.2 

5.957 

3 

19  22    8.51 

3.5965 

26  26  39.1 

3U)31 

4 

17  21    2.76 

9.5046 

25  34  12.0 

5.101 

4 

19  24  44.27 

3.3950 

26  23  31.9 

3.308 

5 

17  23  33.18 

9Ji095 

25  3)  13.4 

4.944 

5 

19  27  19.92 

3J>933 

26  20  14.2 

3.384 

6 

17  26    3iK) 

9.5144 

25  44    5.4 

4.786 

6 

19  29  ,55.47 

3J)916 

26  16  4.5.9 

3.560 

7 

17  28  34.91 

3.5191 

25  48  47.8 

4.637 

7 

19  32  30.91 

3.5697 

26  13    7.0 

3.735 

8 

17  31    6.20 

8.5338 

25  53  20.6 

4.466 

8 

19  35    6.24 

8.5877 

26    9  17.6 

3.91b 

9 

17  33  37.77 

3Ji383 

25  47  43.6 

4J04 

9 

19  37  41.44 

3^1655 

26    5  17.8 

4.064 

10 

17  36    a61 

3.5397 

25  51  56.9 

4.141 

10 

19  40  16.51 

3.5833 

26    1  .7.5 

4.356 

11 

17  38  41.70 

3.5370 

25  56    0.4 

3.977 

11 

19  42  51.44 

3J>808 

25  56  46.8 

4.431 

12 

17  41  14.05 

3.5413 

26    9  54.2 

3.813 

12 

19  45  26.21 

3.5783 

25  52  15.8 

4.601 

13 

17  43  46.a5 

3.5453 

26^^  13  :i8.1 

3.648 

13 

19  48    0.8:3 

3.5756 

25  47  34.4 

4.776 

14 

17  46  19.49 

3.5493 

2(5  17  11.9 

3.480 

14 

19  50  35.29 

3.57;27 

25  42  42.7 

4.947 

15 

17  48  52.57 

3.5531 

26  20  35.(> 

3.311 

15 

19  53    9.57 

3J>698 

25  37  40.8 

5.117 

16 

17  51  25.87 

3.5568 

26  23  49.3 

3.143 

16 

19  55  43.67 

3.5668 

25  32  28.7 

5.3«7 

17 

17  53  59.39 

9J}603 

26  26  52.9 

9.974 

17 

19  58  17.59 

3.5636 

25  27    6.5 

5.455 

18 

17  56  3ai2 

3.ji638 

2(1  29  46.3 

S.805 

18 

20    0  5i;i2 

3.5604 

25  21  34.1 

5.633 

19 

17  5!>    7.05 

9.5679 

2()  32  29.5 

9^63^1 

19 

20    3  24.85 

8.5570 

25  15  51.7 

5.790 

20 

18    1  41.18 

9.5704 

26  35    2.4 

3.463 

20 

20    5  ,58.18 

9«'^»535 

25    9  59.3 

5.957 

21 

18    4  15UK) 

9.5734 

2()  37  25.0 

34291 

21 

20    8  31.29 

3JH99 

25    3  56.9 

6.193 

22 

18    6  49.99 

9.5763 

26  a-)  37.3 

3.118 

22 

20  11    4.18 

'    9.5463 

24  ,57  44.(> 

6.386 

2!) 

18    9  24.65 

9.5790 

26  41  ;«).2 

1.944 

2:j 

20  13  3().85 

9.5435 

24  51  22.5 

6.449 

ftM 

18  11  59.47 

9.5615 

S.20  43  JI0.6 

1.770]    24 

20  16    9.30 

!    3.5387 

S.24  44  50.7 

6.613 

6 


MAY,  1S78. 


IX. 


GREENWICH  MEAN  TIME. 

) 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Bight  Aflcension. 

Diff. 
forlm. 

Dedination. 

Dili: 

for  1  m. 

Hour. 

Right  AaceiuioiL 

Biff, 
for  1  m. 

Doclinatioii. 

1 

Diff. 
forlm. 

SAT 

URDA 

Y  17. 

MONDAY  19. 

h    m      B 

8 

O         #          // 

0t 

h    m      8 

8 

O         /         n 

H 

0 

20  16    9J30 

9.5387 

S.24  44  50.7 

6.619 

0 

22  12  27.99 

9.9987 

S.16  43  37.7 

19J04 

1 

20  18  4J.51 

9.5»46 

24  38    9.1 

6.773 

1 

22  14  45.76 

9.9937 

16  30  40.6 

19.999 

2 

20  21  13.48 

9J»308 

24  31  17.9 

6.934 

2 

22  17    3.24 

9.9887 

16  17  37.8 

13M0 

3 

20  23  45.21 

9.'i966 

24  24  17.0 

7.094 

3 

22  19  20.41 

9.9838 

16    4  29.4 

13.185 

4 

20  26  16.69 

9.5294 

24  17    G.(i 

7.959 

4 

22  21  37.29 

9.9789 

15  51  15.5 

13.976 

5 

20  28  47.91 

9.5181 

24    9  46.8 

7.408 

5 

22  23  53.88 

9.9740 

15  37  5a2 

13J3B&  ^ 

6 

20  31  18.86 

9.5137 

24    2  17.6 

7.564 

6 

22  26  10.17 

942601 

15  24  31.7 

13.453 

7 

20  33  49.55 

9.5092 

23  54  39.1 

7.719 

7 

22  28  2ai7 
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2.3157 

22    6  41.7 

9.017 

21 

6    4  i37.10 

9.3775 

26  37    4.7 

9.085 

22 

4  13  33.17 

2.3186 

22  15  38.9 

8.886 

22 

6    6  59.72 

9.3765 

26  39    5.3 

li»Si 

23 

4  15  52.37 

• 

MO 

2Ui215 
NDA1 

N.22  24  28.2 
{  26. 

6.755 

23 

6    9  22.28 
WED] 

9.3755 
SESD 

N.26  40  56.9 
AY  28. 

1.786 

0 

4  18  11.75 

2.3943 

N.22  33    9.5 

8.623 

0 

6  11  44.78 

9.3744 

N.26  42  39.6 

1 
1.636 

1 

4  20  31.2i) 

2J27I 

22  41  42.9 

8.490 

1 

6  14    7.21 

9Jn32 

26  44  13.3 

1.486 

2 

4  22  51.00 

2.;)21>S 

22  50    8.3 

8..^')C 

2 

6  16  29.56 

9.3719 

26  45  38.0 

IJS36 

3 

4  25  10.87 

2.3325 

22  58  25.(5 

8.220 

3 

6  18  51.84 

9.3705 

26  46  53.6 

1.167 

4 

4  27  30.90 

2.3352 

23    6  34.8 

8.065 

4 

6  21  14.03 

9.3690 

26  48    OJ) 

1.038  1 

5 

4  29  51.09 

2.3378 

23  14  :i5.8 

7.948 

5 

6  23  36.12 

9.3673 

26  48  58.1 

0.889  ' 

G 

4  32  11.44 

2.3403 

23  22  28.(> 

7.811 

6 

6  25  58.11 

9..'»56 

2(5  49  47.0 

0.740 

7 

4  34  31.94 

2.3428 

23  30  ia2 

7.673 

7 

6  28  19.99 

9^1638 

26  50  27.0 

0.^« 

8 

4  36  52.58 

2.3451 

23  37  49.4 

7.534 

8 

6  30  41.77 

9JK19 

26  50  58.1 

0.444 

9 

4  39  13.:3G 

2J47I 

23  45  17.3 

7.395 

9 

6  33    3.43 

9.3599 

26  51  20;) 

0.996 

10 

4  41  34.27 

2.3496 

2:3  52  36.8 

7.254 

10 

6  35  24.97 

9.3578 

26  51  3a7 

0.140 

11 

4  43  55.31 

2J1518 

23  59  47.9 

7.113 

11 

6  37  46.38 

2.3556 

26  51  38.3 

4«.O0O 

12 

4  46  16.49 

2J540 

24    6  50.5 

G.972 

12 

6  40    7.(55 

2.3333 

26  51  34.1 

-«.I43 

13 

4  48  37.79 

2.3361 

24  13  44.(> 

6.831 

13* 

6  42  28.78 

2.3509 

26  51  21.1 

04180 

14 

4  50  59.22 

2.3581 

24  20  30.1 

6.689 

14 

6  44  49.77 

9.3485 

26  50  59.4 

0.434 

'   15 

4  53  20.77 

2J60I 

24  27    7.1 

6.545 

15 

6  47  10.61 

9J459 

26  50  29.0 

0.570 

IG 

4  55  42.43 

2.3690 

24  33  a5.5 

6.400 

16 

6  49  31.21^ 

2.3433 

26  *.9  49.9 

0.7M 

17 

4  58    4.20 

2.3638 

24  39  55.2 

G.355 

17 

6  51  51.81 

2.3405 

26  49    2.2 

0.808 

18 

5    0  26.08 

2.3G34 

24  46    6.2 

6.110 

18 

6  54  12.17 

9.3377 

2(5  48    5.8 

1»19  ! 

.    19 

5    2  48.05 

2.3670 

24  52    8.5 

5.965 

19 

6  56  324)5 

2.3318 

26  47    0.9 

1.1M 

20 

5    5  10.12 

2.36HS 

24  58    2.1 

5.830 

20 

6  58  52.35 

9.3319 

26  45  47.4 

1.906  ' 

21 

5    7  32.28 

SJ700 

25    3  46.9 

5Un4 

21 

7    1  12.18 

9.L9i^ 

26  44  25.4 

1.43S 

22 

5    9  54.52 

2.3714 

25    9  2a0 

5.S2B 

22 

7    3  31.82 

9.32:>7 

26  42  54,9 

1.579 

23 

5  12  16.85 
5  14  39.25 

9.3728 

25  14  50.2 

5J81 

23 

7    5  51.26 

2.32LM 

2(5  41  16.0 

1.720  ' 

24 

9.3740 

N.25  20    8.6 

5.233 

24 

7    8  10.51 

2.311)1; 

N.26  3i)  ia6 

1.833J 

nn. 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

noar. 

Right  Ascensiou. 

Diflt 
for  1  m. 

Decimation. 

Diff. 
for  1  m. 

Hour. 

Right  Ascenaion. 

Diff. 
for  1  m. 

DooUnation. 

Diff. 
for  1  ni. 

THU 

RSDA 

Y  29. 

SATURDAY  31. 

h    m     B 

a     1 

O         1        It 

II 

h     m     8 

8 

O         /           II 

// 

0 

7    8  J0.51 

9.3191; 

N.26  39  28.6 

1.860 

0 

8  54  33.29 

2.0905 

NJJ2  43  47.9 

7.628 

1 

7  10  29.56 

9.3156 

26  37  32.8 

1.999 

1 

•  8  56  39.10 

9.0944 

22  36    7.3 

7.726 

2 

7  12  48.40 

9.3191 

26  ;«  28.7 

9.137 

2 

8  58  44.61 

9.0893 

22  28  20.9 

7.824 

3 

7  15    7.02 

9.3065; 

26  ;«  16.4 

9.274 

3 

9    0  49.82 

9.0842 

22  20  28.6 

7.920 

4 

7  17  25.43 

9.3049 

26  30  55.8 

9.411 

4 

9    2  54.72 

9.0791 

22*12  30.5 

8.015 

5 

7  19  43.62 

9.3013 

26  28  27.0 

9.548 

5 

9    4  59.32 

2.0740 

22    4  26.8 

8.109 

6 

7  22    1.60 

9.2976 

26  25  50.0 

9.684 

6 

9    7    3.61 

9.0690 

21  56  17.5 

8.202 

7 

7  24  19.35' 

9.9937, 

26  23    4.9 

9.819 

7 

9    9    7.60 

9.064a 

21  48    2.6 

8.295 

8 

7  26  36.8r^ 

9.9898 

26  20  11.7 

9.953 

8 

9  11  11.2J) 

2.0590 

21  39  42.2 

8.387 

9 

7  28  54.13 

9.9858 

26  17  10.5 

3.087 

9 

9  13  14.(>9 

9.0540 

21  31  16.2 

8.478 

10 

7  3!  11.1^ 

9.9818 

26  14     1.3 

3.920 

10 

9  15  17.79 

9.0490 

21  22  44.8 

8.567 

11 

7  33  27.95; 

9.9778 

26  10  44.1 

3.359 

11 

9  17  20.59 

9.0441 

21  14    8.1 

8.655 

12 

7  35  44.50' 

QJitrSi 

26    7  19.0 

3.484 

12 

9  19  2i\.m 

9.0399 

21     5  26.2 

8.743 

13 

7  38    0.80 

9.9695 

26    3  4(J.0 

3.G15 

13 

9  21  25.28 

2.0343 

20  5(>  39.0 

8.830 

14 

7  40  16.84 

9.9659 

26    0    5.3 

3.744 

14 

9  23  27.19 

9.0294 

20  47  46.6 

8.917 

15 

7  42  32.62 

9.9606 

25  56  16.8 

3.872 

15 

9  25  28.81 

2.0246 

20  38  48.9 

9.oa3 

16 

7  44'  48.14 

9J3SM 

25  52  20.6 

4.000 

16 

9  27  30.14 

9.0198 

20  29  46.1 

9.087 

17 

7  47    3.39 

9.9590 

25  48  16.8 

4.127 

17 

9  29  31.18 

9.0150 

20  20  38.4 

9.170 

18 

7  49  18.37 

9.9475 

25  44    5.3 

4.254 

18 

9  31  31.94 

9.0102 

20  11  25.8 

9.259 

19 

7  51  33.09 

9.9430 

25  39  46.3 

4.379 

19 

9  33  32.41 

2.0054 

20    2    8.2 

9.334 

20 

7  53  47.53 

9.9384 

25  35  19.8 

4.504 

20 

9  35  32.60 

9.0007 

19  52  45.7 

9.415 

21 

7  56    1.70 

9.i2936 

25  30  45.8 

4.696 

21 

9  37  32.50 

1.996! 

19  43  18.3 

9.495 

23 

7  58  15.59 

fi^asi 

25  26    4.4 

4.751 

22 

9  39  32.12 

1.9'Ji5 

19  33  46.2 

9.574 

23 

8    0  29.2^ 

9.9344: 

N.25  21  15.7 

4.873 

23 

9  41  31.47 

1.9869 

N.19  24    9.4 

9.653 

FR 

IDAY 

30. 

SUND. 

A.Y,  JUNE  1. 

0 

1 

8    2  42J)2{ 
8    4  55.56 

9.9197 
9J2149 

N.25  16  19.7 
25  11  16.4 

4.995 
5.115 

0 

9  43  30.56 

1.9823 

N.19  14  27.9 

1     9.730 

2 

8    7    8.31 

9.9101 

25    6    6.0 

5.934 

3 

8    9  20.77 

9.9053 

25    0  48.4 

5.359 

4 

8  11  dUM 

9.9004 

24  55  23.7 

5.470 

, 

5 

8  13  44.82 

9.1955 

24  49  52.0 

5.586 

PHASES 

OF  THE  MOON. 

6 

7 

8  15  5a40 
8  18    7.69 

9.1906 

24  44  13.3 
24  38  27.7 

5.709 

9.1854 

5.817 

8 

8  20  18.68 

9.1807 

24  32  a5.3 

5.931 

d      h      I 

.     4     0  33 
.  11  23  17 

9 
10 
11 

8  22  29.36 
8  24  39.75 
8  26  49.84 

9^1757 
9.1707 
9.1657 

24  26  36.0 
24  20  30.0 
24  14  17.3 

6.044 
6.156 
6.967 

3)   First  Qua 
O   Full  Moor 

rtcr, . 
I,.     . 

11 

.2 

.8 

12 

8  28  59.63 

9.1607 

24    7  57.9 

6.378 

a   Lost  Quai 

•ter,  . 

.  18  23     0 

.4 

13 

8  31    9.12 

9.1556 

24    1  31.9 

6.487 

%   New  Moo 

n,      . 

.  25  21  20 

.5 

14 

8  33  18.30 

9.1506 

23  54  59.4 

6JV95 

15 

8  35  27.17 

9.1454 

23  48  20.5 

6.709 

16 

8  37  35.74 

9.1409 

23  41  35.2 

6.808 

d       1 

ii 

17 

8  (£)  44.01 

9.1359 

23  34  4:J.5 

6.914 

(C   Apogee,. 
<t   Perigee, . 

.     . 

..55 

.5 

18 
19 

8  41  5\J^ 
8  43  59.02 

9.1301 
9.1950 

23  27  45.4 
23  20  41.1 

7.019 
7.123 

a           . 

.     .    19  12 

L2 

90 

846    6.97 

9.1199 

23  13  30.6 

7.296 

• 

21 

8  48  14.01 

9.1148 

2:j    6  14.0 

7J27 

S2 

8  50  20.74 

9.1097 

22  58  51.3 

7.498 

29 

8  52  27.17 

9.1046 

22  51  22.6 

7.598 

24 

854  33^29 

9U>995 

N.22  43  47.9 

7.698 

86 
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GREENWICH  MEAN  TIME. 

- 

1 
1 

LUNAR  DISTANCES. 

i 

9 
•-5 

Star's  Name 

P.L. 

P.L. 

1 

P.L. 

P.L. 

c  S 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

Position. 

Diff. 

Diff. 

Diff. 

DUE 

O           1        II 

O           /        // 

O           1        If 

Oil* 

1 

1 

Soy 

W. 

56  13  15 

3183 

57  39  44 

3198 

59    5  55 

3319 

60  31  50 

3S96  ! 

Jupiter 

E. 

44  30    5 

9871 

42  57    9 

9887 

41  24  33 

9901 

39  52  16 

9917 

Ilceiilus 

E. 

50  49  52 

S858 

49  16  39 

9873 

47  43  46 

9888 

46  11  12 

9009 

Spica 
Mare 

E. 

104  52  37 

S848 

103  19  12 

9869 

101  4G    5 

9876 

100  13  15 

9888 

E. 

118  30  50 

»7U7 

116  54  20 

9791 

115  18    8 

9734 

113  42  13 

9746 

2 

Sex 

W. 

67  37  23 

3991 

69    1  45 

3303 

70  25  53 

3314 

71  49  48 

3395 

Jupiter 

E. 

32  15  37 

9901 

30  45  13 

30U6 

29  15    8 

3099 

27  45  22 

3038 

Reffuius 
Spica 

E. 

38  32  54 

9973 

37    2    8 

9987 

35  31  39 

3001 

34    1  28 

3015  1 

E. 

92  33    2 

9948 

91    1  44 

9050 

89  30  40 

9968 

87  59  49 

9079  ! 

Mara 

E. 

105  46  40 

9805 

104  12  19 

9816 

102  38  12 

9897 

101    4  19 

9836  ' 

3 

Suit 

W. 

78  46  25 

3373 

80    9  12 

3381 

81  31  50 

3389 

82  54  19 

1 

3395  ■ 

SjNca 
Mara 

E. 

80  28  33 

3095 

78  58  51 

3039 

77  29  18 

3039 

75  59  54 

J047  - 

E. 

93  17  53 

9880 

91  45    9 

9887 

90  12  34 

9894 

88  40    8 

9001   1 

4 

Snif 

W. 

89  44  56 

3494 

91    6  45 

3498 

92  28  30 

3431 

93  50  11 

3435  ' 

Pollux 

W. 

22  16    4 

3078 

23  44  41 

3079 

25  13  16 

3089 

26  41  50 

3081   ' 

Spica 
Mara 

E. 

68  34  51 

3073 

67    6    9 

3078 

&5  37  32 

3081 

64    8  59 

3085 

E. 

80  59  54 

9997 

79  28  10 

9931 

77  56  30 

9935 

76  24  55 

9338  ' 

Antares 

E. 

114  27  32 

3065 

112  58  39 

3068 

111  29  50 

3071     110      1      5 

3073 

5 

Suff 

W. 

100  37  56 

3441 

101  59  26 

3441 

103  20  56 

3440 

104  42  27 

3439 

Pollux 

W. 

34    4  27 

3089 

35  32  58 

3089 

37    1  30 

3080 

38  30    4 

3078  i 

Spica 

E. 

56  47  10 

3005 

55  18  54 

3096 

53  50  39 

3096 

52  22  24 

3090 

Mara 

E. 

68  47  43 

9945 

67  16  21 

9946 

65  45    0 

9045 

64  13  38 

9044 

Antares 

E. 

102  37  55 

3079 

101    9  20 

3079 

99  40  45 

307T 

98  12  10 

3078 

6 

Sir  IV 

W. 

111  30  32 

3496 

112  52  19 

3493 

114  14  11 

3417 

115  36    8 

3419 

Pollux 

W. 

45  53  33 

3065 

47  22  26 

3060 

48  51  24 

3056      50  20  281 

3051 

Spica 
Mara 

E. 

45    0  59 

3000 

43  32  37 

3088 

42    4  13 

3086 

40  35  46 

3083  ; 

E. 

56  36  22 

9934 

55    4  46 

9»0 

53  33    5 

9037 

52    1  20 

9993 

Antares 

E. 

90  48  41 

3065 

89  19  49 

3061 

87  50  52 

3057 

86  21  50 

3053  1 

1 

7 

SCN 

W. 

122  27  31 

3380 

123  50  10 

3379 

125  12  58 

3365 

126  a5  55 

1 
3356  1 

Pollux 

W. 

57  47  27 

3091 

59  17  14 

3014 

60  47  10 

3006 

62  17  15 

9999 

Jupiter 

W. 

27  40    7 

3000 

29    829 

3078 

30  37    5 

3067 

32    5  55 

3056  1 

Re^ulus 

Spica 

Mara 

W. 

21  52  27 

3191 

23  20  11 

3103 

24  48  17 

3086 

26  16  44 

3060  , 

E. 

33  12  45 

3070 

31  43  59 

3069 

30  15  11 

3067 

28  46  21 

3065  ■ 

E. 

44  21    6 

9807 

42  48  43 

9890 

41  16  11 

S883 

39  43  30 

9876  , 

Antares 

E. 

78  55    6 

3033 

77  25  22 

3017 

75  55  30 

3000 

74  25  29 

3009 

8 

Pollux 

W. 

69  50  13 

9054 

71  21  23 

9946 

72  52  44 

9935 

74  24  18 

9996 

Jupiter 

W. 

39  33  28 

3001 

41    3  39 

9990 

42  34    4 

9980 

44    4  42 

9068 

• 

Regulus 

W. 

33  43  3S 

9990 

35  13  52 

9986 

36  44  22 

8973 

38  15    8 

9961   , 

Mara 

E. 

31  57  46 

9838 

30  24    7 

9899 

28  50  17 

9821 

27  16  16 

9611 

Antares 

E. 

66  52  56 

9960 

65  21  53 

9950 

63  50  38 

9941 

62  19  11 

9931   ' 

Saturn 

E. 

121     1  27 

9973 

119  30  40 

9963 

117  59  41 

9953 

116  28  29 

90tt 

9 

Pollux 

W. 

82    5  22 

9873 

83  38  16 

9861 

85  11  25 

9850 

86  44  48 

9838 

Jupiter 

W. 

51  41  30 

9911 

53  13  35 

9896 

54  45  56 

9887 

56  18  32 

96n 

Regulus 

W. 

45  52  56 

9896 

47  25  18 

9888 

48  57  55 

9873 

50  30  48 

9600 

Antares 

E, 

54  38  47 

9880 

53    6    2 

9869 

51  33    4 

9850 

49  59  52 

9818 

a  Aquil» 

E. 

102  15  21 

3730 

100  59    6 

3710 

99  42  30 

3639 

96  25  34 

3673 

Saturn 

E. 

108  49    5 

9887 

107  16  29 

9676 

105  43  39 

9964 

104  10  34 

98S0  . 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

J  . 

• 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^% 

and 

Miclniffht. 

of 

XVh. 

of 

XVI  llh. 

of 

XXT*. 

of 

1 

Foaition. 

^j 

Diff- 

Dilf. 

Diflf. 

Diff. 

Sun 

W. 

O           1        II 

61  57  28 

3940 

O           1         II 

63  22  50 

3953 

O           /        // 

64  47  56 

3966 

^  12  47 

39ni 

Jupiter 

E. 

38  20  19 

i»33 

36  48  41 

9946 

35  17  21 

9969 

33  46  20 

9976 

Rc^lus 

E. 

44  38  5G 

9916 

43    6  58 

9931 

41  35  19 

9946 

40    3  58 

9959 

1 

Spica 

E, 

98  40  41 

9901 

97    8  23 

9913 

95  36  21 

9995 

94    4  34 

9937 

Mara 

1 

E. 

112    (>  34 

9759 

110  31  12 

9771 

108  56    6 

9769 

107  21  15 

9795 

1 

,    2  1  Son 

W. 

73  13  31 

3336 

74  37    1 

3345 

76    0  20 

3355 

77  23  28 

33(6 

'  Jupiter 

E. 

21>  15  56 

3054 

24  46  50 

3071 

23  18    5 

3089 

21  49  42 

3107 

Re^iim 

E. 

32  31  34 

3030 

31    1  58 

3044 

29  32  40 

3059 

28    339 

3073 

Spica 

E. 

86  29  10 

9989 

84  58  44 

9998 

83  28  29 

3006 

81  58  26 

3016 

, 

Mara 

E. 

99  30  38 

9845 

97  57    9 

9855 

96  23  52 

9864 

94  50  47 

9873 

3 

Stfir 

W. 

84  16  41 

3403 

85  38  54 

3409 

87    1    0 

3414 

88  23    1 

3419 

Spica 
Abra 

E. 

74  30  39 

3053 

73    1  32 

3069 

71  32  32 

3064 

70    3  38 

3069 

E. 

87    7  51 

9908 

85  35  42 

9913 

84    3  40 

9916 

82  31  44 

999J 

4 

Sun 

W. 

95  11  48 

3437 

96  33  23 

3439 

97  54  55 

3440 

99  16  26 

3441 

f 

Pollux 

W. 

28  10  23 

3069 

29  38  55 

3089 

31    7  26 

3089 

32  35  57 

3083 

Spica 
Mare 

E. 

62  40  3] 

3088 

61  12    7 

3091 

59  43  46 

3009 

58  15  27 

3094 

E, 

74  53  24 

9940 

73  21  56 

9949 

71  50  30 

9943 

70  19    6 

9044 

Aiitares 

E. 

108  32  23 

3076 

107    3  44 

3077 

105  35    6 

3078 

104    6  30 

3079 

5 

Sun 

W. 

106    3  59 

3438 

107  25  33 

3436 

108  47    9 

3439 

110    8  49 

3430 

Polluv 

W. 

39  58  40 

9076 

41  27  19 

3074 

42  56    0 

3079 

44  24  44 

3068 

Spica 
Mara 

E. 

50  54    9 

3096 

49  25  54 

3084 

47  57  37 

3099 

46  29  19 

3091 

E. 

62  42  15 

9949 

61  10  50 

9941 

59  39  23 

9939 

58    7  54 

9037 

Aiitarea 

E. 

96  43  33 

3076 

95  14  54 

3074 

93  46  13 

3079 

92  17  29 

3069 

G 

Sun 

W. 

116  58  11 

3407 

118  20  20 

3400 

119  42  36 

3383 

121    5    0 

3387 

Pollux 

W. 

51  49  39 

3045 

53  18  55 

3040 

54  48  18 

3034 

56  17  48 

3097 

Spica 
Mara 

E. 

39    7  16 

3081 

37  38  4;J 

3076 

36  10    7 

9078 

34  41  28 

3073 

E. 

50  29  30 

9318 

48  57  34 

9919 

47  25  31 

9308 

45  53  22 

9903 

M 

Antares 

E. 

84  52  43 

3048 

83  23  30 

3049 

81  54    9 

30C6 

80  24  41 

3030 

7 

Sun 

W. 

127  59    2 

3347 

129  22  19 

3338 

130  45  46 

3329 

132    9  24 

3319 

I 

Pollux 

W. 

63  47  29 

9990 

65  17  54 

9369 

m  48  29 

9373 

{S6  19  15 

9964 

Jupiter 

W. 

a3  34  59 

3045 

35    4  16 

3334 

36  33  47 

3093 

38    3  31 

3013 

Regulua 

W. 

27  45  31 

3054 

29  14  37 

3040 

30  44    0 

3036 

32  13  41 

3013 

■ 

SpKa 
Mara 

E. 

27  17  29 

3065 

25  48  36 

3066 

24  19  45 

3063 

22  50  56 

3orj 

E. 

38  10  40 

9869 

36  37  41 

9969 

35    4  33 

9854 

33  31  15 

9845 

Antareti 

E. 

72  55  19 

9994 

71  24  59 

9986 

69  51  29 

9377 

68  23  48 

9363 

,    8 

Pollux 

W. 

75  56    4 

9916 

77  28    3 

9305 

79    0  16 

9334 

83  32  42 

9833 

1 

Jupiter 

W. 

45  ;35  35 

9957 

47    6  42 

9945 

48  38    4 

9334 

50    9  40 

9393 

Reji^lua 

W. 

39  46  10 

9948 

41  17  28 

9935 

42  49    2 

9394 

44  20  51 

9911 

Man 

E. 

25  42    3 

9809 

24    7  :J8 

9794 

22  33    2 

9786 

20  58  16 

9779  ' 

Autarcs 

E. 

60  47  32 

9931 

59  15  40 

9319 

57  4:3  36 

9301 

56  11  18 

£8J1   ! 

Saturn 

E. 

114  57    4 

9331 

113  25  25 

9321 

HI  5;}  33 

9309 

110  21  2(> 

S838 

.    9     Pollux 

W. 

88  18  26 

9337 

69  52  19 

9315 

91  26  27 

9^334 

93    0  50 

1 
9792  i 

Jupiter 

W. 

57  51  23 

9863 

59  24  29 

2^51 

i^0  57  51 

23JS 

62  31  29 

9323  1 

Reguluii 

W, 

52    3  58 

9818 

53  37  24 

9835 

55  11     6 

9823 

53  45    5 

9310 

1 

Aiitares 

E. 

48  26  26 

9837 

46  52  46 

9836 

45  18  52 

2.B15 

43  44  43 

9804  . 

a  Aquiliu 

E. 

97    8  18 

3556 

95  50  44 

3639 

94  3i  52 

.     3624 

93  14  44 

3619  j 

'        1  Saturu 

E. 

102  37  13 

9810 

101    3  ;)7 

9338 

9!)  29  46 

2J17 

97  55  40 

9805 

8S 
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1  -^  -: 

star's  Kame 

* 

P.L. 

P.L. 

P.L. 

P.l^ 

■'sg 

and 

Noon. 

of 

mil- 

of 

Vlh. 

of 

ixi>. 

of 

Poaition. 

Diflf. 

O           1        II 

Diffl 

Diff. 

I>iff. 

• 

O           1        II 

0       1     II 

0       *      /• 

10 

Jupiter 

W. 

G4    5  23 

8615 

65  39  32 

2809 

67  13  57 

2790 

68  48  38     2776 

Reguhis 

W. 

58  19  20 

9798 

59  53  51 

9785 

61  28  39 

2772 

63     3  4:3      2760 

An  tares 

E. 

42  10  20 

2793 

40  35  43 

9783 

39    0  52 

2779 

37  25  47     2760 

1 

a  AquilsB 

E. 

91  56  20 

3586 

90  37  42 

3584 

89  18  50 

3573 

87  59  46 

3563 

Saturn 

E. 

96  21  Id 

9793 

94  46  40 

3780 

93  11  46 

2760 

91  36  37 

2756 

'  11 

Jupiter 

W. 

76  46    3 

2717 

78  22  20 

3705 

79  58  53 

9094 

81  35  41 

2683 

' 

Regulus 

W. 

71    3  11 

9608 

72  39  53 

9686 

74  16  52 

9674 

75  54    7|    9663 

Spica 

W. 

17  23    4 

9845 

18  56  33 

9810 

20  30  48 

2779 

22    5  44'    2751 

Antares 

E. 

29  26  50 

S713 

27  50  32 

2704 

26  13  57 

sera 

24  37  12;    9690 

a  Aqnilte 

E. 

81  21  58 

3537 

80    2    4 

3504 

78  42    6 

3533 

77  23    6     358a 

Saturn 

E, 

83  36  52 

2696 

82    0    7 

2685 

80  23    7 

2673 

78  45  51 

9663 

12 

Jupiter 

W. 

89  43  34 

9696 

91  21  54 

2615 

93    0  29 

9604 

94  39  18 

2594 

Regukis 

W. 

84    4  16 

9ea'i 

85  43    4 

2594 

87  22    7 

2584 

89    1  24 

2573 

Spica 

W. 

30    8  20 

9649 

31  46    9 

363;) 

a3  24  19 

9618 

35    2  50 

9603 

Mara 

W. 

20    3  13 

9509 

21  44  2?j 

2490 

23  25  50 

9478 

25    734 

9467 

Saturn 

E. 

70  35  43 

9807 

68  56  57 

2506 

67  17  56 

9565 

65  38  41 

S575 

a  Aquile 

£. 

70  42  36 

3545 

6923    1 

3555 

68    338 

3567 

66  44  28;    3581 

Foinaihaut 

E. 

99  19  38 

2763 

97  44  22 

2751 

96    8  50 

9739 

94  33    2 

2798 

13 

Spica 

W. 

43  20    5 

3540 

45    023 

S599 

46  40  56 

3517 

48  21  45 

2507 

Mara 

W. 

3:3  39  56 

9417 

a5  23    6 

3408 

37    6  30 

3399 

38  50    6 

2390 

Hatum 

E. 

57  19    3 

9599 

55  38  30 

2590 

5:3  57  44 

9511 

52  16  4<i 

%03 

a  Aquil9 

E. 

60  13  40 

3700 

58  56  5:3 

3735 

57  40  43 

3773 

56  25  13 

3816 

Fonialhaut 

E. 

86  30  29 

9678 

84  53  20 

2669 

83  15  59 

3661 

81  38  27 

9654 

u  Pegasi 

E. 

105  42  17 

9934 

104  10  41 

9918 

102  38  45 

9903 

101    6  30 

14 

Si>ica 
Mars 

W. 

56  49  17 

9460 

58  31  26 

2453 

60  13  47 

9444 

61  56  19 

2436 

1 

W. 

47  31    8 

9350 

49  15  54 

3343 

51    0  51 

2336 

52  45  58 

2330 

Saturn 

E. 

43  49  21 

9470 

42    7  25 

2463 

40  25  20 

2458 

38  43    8 

9454 

a  Aquilie 

E. 

50  20  37 

4191 

49  10  56 

4306 

48    2  36 

4300 

46  55  43 

4405 

1 

Fomalhaut 

E. 

7^  28  32 

9635 

71  50  11 

2631 

70  11  45 

9618 

es  3:3 14 

9615 

1 

a  Pegasi 

E. 

93  21  16 

9835 

91  47  33 

2626 

90  13  39 

2818 

88  3935 

2612 

15 

Spica 

W. 

70  31  41 

9401 

72  15  15 

2395 

73  58  57 

2360 

75  42  48 

2389 

1 
1 

Mars 

W. 

61  33  53 

2399 

63  19  54 

2294 

a5    6    3 

2266 

m  52  20 

S283 

Antares 

W. 

24  39  30 

3433 

26  22:34 

2413 

28    5  52 

9400 

2i)  49  23 

2394 

Fomalhaut 

E. 

60  20    9 

9615 

58  41  m 

2618 

57    3    3 

3691 

55  24  37 

2636 

<  a  Pcgasi 

E. 

80  47  30 

9793 

79  12  52 

27D1 

77  38  12 

2791 

76    3  32 

27!« 

Sdn 

E. 

141  52    6 

96M 

140  15  18 

2688 

i;38  38  22 

2889 

137    1  18 

9677 

16 

Snica 
Mars 

W. 

84  24    0 

3358 

86    835 

2353 

87  53  17 

2350 

89  38    4 

2346 

1 

W. 

75  45  28 

2263 

77  32  24 

2358 

79  19  a> 

9i&4 

81    6  :3;3 

2351 

Antares 

W. 

38  29  45 

9350 

40  14  18 

2355 

41  58  58 

2350 

43  43  45 

9341 

Foinaihaut 

E. 

47  14  54 

2677 

45  37  4:3 

2693 

44    0  54 

2713 

42  24  30 

2rj5 

a  Pegasi 

E. 

m  10  59 

2814 

66  36  49 

2839 

65    2  50 

2839 

6J3  29    4 

&843 

1 

Sun 

E. 

128  54    9 

9631 

127  16  23 

2646 

125  38  30 

9649 

124    0  32 

9638 

1 

17  !  Spica 
'  Mars 

W. 

98  23  20 

2339 

100    8  37 

2336 

101  53  58 

9321 

ia3  39  23 

3:fi» 

W. 

5K)    3  18 

3337 

91  50  51 

2£M 

93  38  28 

9st33 

95  26    8 

9239 

Antares 

W. 

52  2J)  21 

3334 

54  14  45 

2331 

56    0  14 

9:118 

57  45  47 

9315 

Foinalliaut 

E. 

34  31  47 

8917 

32  59  50 

2974 

31  29    5 

3043 

29  59  45 

11J3 

€c  Peeaai 

E. 

55  44  45 

3331 

54  13    6 

2956 

52  42    0 
112  32  16 

3966 

51  1 1  30 

3018 

SUM^ 

E. 

115  49  1!) 

9619 

114  10  50 

1     2615 

9613 

110  53  39 

9610 

XVI. 
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c 

Cd  '        Star'v  Name 

P.L. 

s  a  1                 Aiicl 

Midnight. 

of 

XVh. 

as 

10 

1           Poaiuon. 

1 

^rf 

Diff. 

Jupiter 

W. 

Oil/ 

70  23  35 

9766 

O            /         // 

71  58  48 

1  Repiius 

W. 

64  39    4 

2747 

66  14  41 

'  Autures 

E. 

35  50  27 

9750 

34  14  54, 

u  Aquilfc 

E. 

86  40  31 

3553 

85  21     5 

Satuni 

1 

E. 

90    1  12 

2744 

88  25  31 

11     Jupiter 

W. 

m  12  45 

2671 

84  50    4 

•  Rcgulus 

W. 

77  31  37 

2651 

79    9  23 

Spica 

W. 

23  41  16 

2727 

25  17  20 

Autares 

E. 

23    0  19 

2685 

21  23  19 

'  n  AquiioB 

E, 

76    2    6 

3S23 

74  42    7 

Saturn 

E. 

77    8  20 

2600 

75  30  33 

12     Jupiter 

W. 

96  18  21 

2584 

97  57  38; 

Rejrulus 

W. 

90  40  56 

2563 

92  20  42 

Spica 
.  Mars 

W. 

36  41  41 

2590 

38  20  50 

W. 

26  49  33 

2457 

28  31  47 

'  Satuni 

E. 

63  59  12 

2565 

62  19  29 

1 

a  AquiliD 

E. 

65  25  34 

3S09 

64    6  59 

Fomalhaut 

E. 

92  56  59 

Sin 

91  20  42 

13     Spica 
Mars 

W. 

50    2  48 

2497 

51  44    5 

w. 

40  33  55 

2389 

42  17  5() 

Saturn 

E. 

50  35  37 

2496 

48  54  18 

a  Aquilo) 

E. 

55  10  27 

3864 

53  56  31 

Foiualhaut 

E. 

80    0  45 

2647 

78  22  54 

a  Pegasi 

E. 

99  33  57 

2877 

98    1    9 

U     Spica 
Mars 

W. 

63  39    3 

2429 

65  21  57 

W. 

54  31  14 

2393 

56  16  40 

Saturn 

E. 

37    0  50 

2450 

35  18  27 

a  AquiliB 

E. 

45  50  26 

4309 

44  46  53 

,  Foinalbaut 

E. 

m  54  40 

2613 

65  16    3 

a  Pegasi 

E. 

87    5  23 

2806 

85  31  .  3 

15     SpicA 
Mars 

W. 

77  26  48 

2378 

79  10  55 

W. 

68  38  44 

S979 

70  25  15' 

Autares 

W. 

31  33    7 

2386 

33  17    2 

j  Fomalhaut 

E. 

53  46  18 

2633 

52    8    8 

■  a  Pogasi 

E. 

74  28  53 

2794 

72  54  17 

Scif 

E. 

135  24    7 

9671 

133  46  48; 

Iti     Spica 
i  Mars 

W. 

91  22  57 

2349 

93    7  55 

W. 

82  53  45 

9947 

84  41    2 

Autarrs 

W. 

45  28  40 

2340 

47  13  41 

Fonialliaut 

E. 

40  48  37 

2761 

3J)  13  18 

n  Pegasi 

E. 

61  55  32 

2857 

60  22  18 

I    SC5 

1 

E. 

122  22  28 

9634 

120  44  19; 

17  '  Spica 
Mnn 

W. 

105  24  51 

2920 

107  10  22 

W. 

97  13  52 

2998 

99    1  38 

Antaros 

W. 

59  31  25 

2319 

61  17    7 

;  Foitmlliaut 

E. 

28  32    3 

3990 

27    6  17, 

,  ft  Pcga^i 

E. 

49  41  3!) 

3054 

48  12  »1 

P»05 

E. 

10l>  14  5tH 

2608 

107  .'«;  14 

P.L. 

of 
Diff. 


2753 
2735 
2740 
3545 
2739 

2659 
2638 
2704 
2661 
3525 
2639 


2553 
2576 
2446 
2556 
3690 
2707 

2487 
2373 
2488 
3919 
2640 
2865 

2421 
2316 
2447 
4659 
2619 
2801 

2372 
2374 
2379 
2641 
S797 
2666 

2338 
2915 
2335 
2792 
2873 
2099 

2317 
2996 
9910 
3336 
3095 
9605 


XVUPi. 


Oil/ 

73  34  17 
67  50  35 
32  39    7 

84  1  30 
86  49  34; 

86  27  39 
80  47  26 
26  53  54 
19  46  14 
73  22  11: 
73  52  31' 
I 
99  37  9; 
94  0  42' 
40  0  18 
30  14  16 
60  39  33| 
62  48  46 
89  44  11 


53  25  36 
44  2  9 

47  12  48 
52  43  31 
76  44  54 
96  28  5 

67  5  2 
58  2  16! 
33  35  59! 
43  45  13, 
6?)  37  25 
83  56  37: 

80  55  10 
72  11  53 
35  1  7, 

50  30  9. 
71  19  45i 

132  9  22j 

94  52  59 

8()  28  23, 

48  58  49 
37  38  39 
58  49  24 

119  6  4 

108  55  50 

100  49  27 

6:3  2  52 

25  42  47 

4r>  44  17 

105  57  26 


P.L. 

of 
Diff. 


2741 
2722 
2731 
3537 
2720 

2646 
2697 
2684 
2680 
3530 
2698 

2564 
2543 
2564 
2436 
2546 
3644 
2696 

2478 
2366 
2489 
3979 
2635 
2854 

2414 
2311 
2445 
4790 
2612 
2797 

2367 
2270 
2373 
2651 
2801 
2660 

2335 
2:M2 
2332 
2897 
2890 


2315 

2307 
3477 
3140 
9603 


XXlii. 


Oil) 

75  10  2 
69  26  45 
31  3  8 
82  41  47 
85  13  21 

88  5  29 
82  25  44 
28  30  55| 
18  9  7 
72  2  20 
72  14  14 


101 
95 
41 
31 
58 
61 
88 


16  54 

40  5(> 
40  3 
56  59 
59  24 
30  59 
7  2(5 


55  7  20 
45  46  33 
45  31  9 
51  31  31 
75  (5  47 
94  54  47 

68  48  17 
59  48  0 
31  53  28 
42  45  36 
61  58  46 
82  22  5 

82  39  32 
73  58  37 
36  45  21 
48  52  23 

m  45  18 

130  31  49 

96  38  7 
88  15  48 
50  44  2' 
36  4  46! 
57  16  52| 
117  27  44 

110  41  3:3 

102  37  18 

64  48  41 

24  21  57 

45  16  5(>* 

104  18  X) 


P.L. 

of 
Diff. 


2729 
2710 
9721 
3532 

2708 

9637 
2617 
2666 
9683 
3536 
2618 

25.^ 

2533 
2551 
9426 
S538 
3670 
2687 

9469 
2358 
9475 
4046 
9699 
9844 

9408 
9304 
9443 
4965 
9613 
2795 

2363 


2366 

9663 
9807 
2655 

2332 
2939 
2338 
2869 
9909 


2314 
2223 
9304 
S6j0 
3191 
9601 


80 
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XVII 


' 

GREENWICH  MEAN  TIME.       , 

• 

k 

LUNAR*  DISTANCES 

• 

1 

1 

1^ 

^1 

Star's  Kame 
and 

Noon. 

P.L. 
of 

lllb. 

P.L. 
of 

Vlh. 

PL. 
of 

IXh 

P.L. 
of 

1^ 

18 

PoaitioD. 

Diff. 

Biff. 

Diff. 

■ 

mff. 

Mars 

W. 

o         9      a 

104  25  11 

SS22 

O           /        /f 

106  13    6 

i&fiM) 

O           /         // 

108    1    3 

2m 

109  49    1 

9318 

Antares 

W. 

66  34  34 

2302 

68  20  30 

2301 

70    6  28 

2299 

71  52  29 

8398 

n  Pegasi 

E. 

43  50  36 

3249 

42  25  25 

3315 

41    1  31 

3369 

39  39    2 

3474 

Sun 

E. 

102  39  41 

25S9 

101    0  44 

2597 

99  21  45 

2596 

97  42  44 

9590 

19 

Antares 

W. 

80  43    5 

S291 

82  29  17 

S291 

84  15  30 

2391 

86    1  43 

9390 

a  Aquilae 

W. 

44  26  14 

4439 

45  31    0 

4306 

46  37  47 

4187 

47  46  25 

4080 

Saturn 

W. 

26  49    1 

2348 

28  33  50 

2342 

30  18  49 

2335 

32    3  57 

8399 

Sun 

E. 

89  27    9 

2568 

87  47  58 

2588 

86    8  46 

2587 

84  29  33 

9586  1 

20 

Antares 

W. 

94  52  54 

2391 

96  39    7 

&fi»)l 

98  25  20 

9991 

100  11  32 

9393  , 

a  Aquilee 

W. 

53  52  54 

3678 

55  10    4 

3619 

56  28  18 

X>C5 

57  47  30 

3516 

Saturn 

W. 

40  51  20 

2312 

42  37    2 

2311 

44  22  46 

8309 

46    8  32 

9309 

Sun 

E. 

76  13  24 

2587 

74  34  11 

2586 

72  54  59 

8566 

71  15  48 

9590 

1 

21 

a  Aquilfe 

W. 

64  35  32 

3333 

65  59    5 

3306 

67  23    9 

3383 

68  47  40 

3803 

Saturn 

W. 

54  57  30 

8309 

56  43  16 

2310 

58  29    1 

8311 

60  14  44 

8313 

Fomalhaut 

W. 

29  49  43 

3035 

31  19  12 

2965 

32  50    8 

3906 

34  22  19 

9855 

Sun 

E. 

63    0  18 

2597 

61  21  19 

2599 

59  42  22 

8601 

58    3  28 

9604  ' 

22 

a  Aquilfe 

W. 

75  55  36 

3190 

77  21  57 

3181 

78  48  29 

3174 

80  15    9 

3170 ; 

Saturn 

W. 

69    2  36 

2325 

70  47  59 

2326 

72  33  17 

3333 

74  18  30 

9335 

Fomalhaut 

W. 

42  16  44 

9694 

43  53  32 

2675 

45  30  46 

8657 

47    8  23 

9649  , 

a  Pegasi 

W. 

30  12  33 

4512 

31  16  14 

4297 

32  23    9 

4112 

33  32  59 

3954 

Sun 

K. 

49  49  58 

2690 

48  11  30 

2634 

46  33    7 

3638 

44  54  50 

9633 

23 

a  Aquilfls 

W. 

87  29  14 

3170 

88  55  59 

3174 

90  22  39 

3181 

91  49  11 

3188 

Saturn 

W. 

83    3    6 

2359 

84  47  40 

2364 

86  32    6 

8371 

88  16  23 

9376  . 

Fomalhaut 

W. 

55  20  30 

2599 

56  59  26 

2596 

58  38  27 

8593 

60  17  32 

9591 

a  Pegasi 

W. 

39  55  43 

3432 

41  17  23 

3365 

42  40  20 

3306 

44    4  25 

3954 

Sun 

E. 

36  45    7 

2659 

35    7  32 

2666 

33  30    6 

8673 

31  52  49 

9679 

28 

Sun 

W. 

25  39  36 

3098 

27    7  48 

3111 

28  35  44 

3125 

30    3  23 

3136 

Jupiter 

E. 

51  17  18 

2815 

49  43    9 

2838 

48    9  18 

8842 

46  35  44 

9655 

Regulus 

E. 

55  28  17 

3779 

53  53  21 

2792 

52  18  43 

8805 

50  44  22 

9819  ! 

Spica 
Mars 

E. 

109  31  33 

2772 

107  56  29 

2785 

106  21  42 

8798 

104  47  11 

8809  ' 

E. 

115  47  33 

2719 

114  11  19 

S733 

112  35  22 

8745 

110  59  42 

9756 

29 

Sun 

W. 

37  17  45 

3003 

38  43  51 

3314 

40    9  43 

3897 

41  35  20 

J9J9 

Jupiter 

E. 

38  52  22 

2925 

37  20  35 

3939 

35  49    6 

3954 

34  17  55 

9968 

Regius 

Spica 

Mars 

E. 

42  57    2 

2887 

41  24  27 

3901 

39  52    9 

8915 

•38  20    9 

9999 

E. 

96  58  29 

2869 

95  25  31 

3880 

93  52  47 

3893 

92  20  18 

9903 

E. 

103    5  32 

2821 

101  31  31 

3833 

99  57  46 

3845 

98  24  16 

8856 

30 

Sun 

W. 

48  39  57 

3296 

50    4  13 

3306 

51  28  17 

3317 

52  52    9 

3397 

Regulus 

E. 

30  44  38 

3001 

29  14  27 

3018 

27  44  36 

3034 

26  15    6 

3053 

Spica 
Mars 

E. 

84  41  21 

2956 

83  10  13 

2966 

81  39  18 

2976 

80    8  35 

8963 

E. 

90  40  26 

2912 

89    8  22 

2922 

87  36  31 

3932 

86    4  53 

89>12 

31 

Sun 

W. 

59  48  45 

3(71 

61  11  35 

3379 

62  34  16 

3386 

63  56  49 

3393 

Pollux 

W. 

18  13  50 

3041 

19  43  12 

3044 

21  12  30 

3047 

22  41  45 

3051 

spica 
Mars 

E. 

72  37  44 

3026 

71    8    4 

9034 

69  38  33 

3041 

68    9  11 

3047 

E. 

78  29  39 

2965 

76  59    8 

2993 

75  28  47 

3001 

73  58  35 

3098   ' 

Antares 

E. 

118  31    2 

3018 

117    1  12 

3026 

115  31  31 

3031 

114    1  57 

3033 

- 

xvni. 
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• 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES 

1. 

,3    • 

-^•3           Star's  XjHpft 

P.L. 

P.L. 

P.L. 

P.L. 

e  a                  ond 

Midnight 

of 

XVJi. 

of 

XV  111b. 

of 

XXP. 

of 

18 

Poaition. 

%^ 

Diff. 

Dlff. 

Diir. 

Diff. 

Man 

W. 

O           9         $1 

111  37    1 

2918 

Oil' 

113  25    2 

.2218 

O           /        // 

115  13    3 

2217 

llf    1    5 

2216 

Antares 

W. 

73  38  32 

S996 

75  24  37 

2294 

77  10  45 

2294 

78  56  54 

iU92 

a  Pegasi 

E. 

38  18    9 

3570 

36  59    2 

3681 

35  41  55 

3808 

34  27    I 

3954 

Suw 

E, 

96    3  40 

3583 

94  24  35 

2591 

92  45  28 

2590 

91    6  19 

9560 

19     Antares 

W. 

87  47  57 

2990 

89  34  11 

2289 

91  20  26 

2390 

93    6  40 

!K8N) 

a  Aquilie 

W, 

48  56  46 

3983 

50    8  42 

3896 

51  22    7 

3816 

52  36  53 

3744 

Satuni 

W. 

33  49  14 

2324 

35  34  3d 

VOiX 

37  20    7 

2317 

39    5  41 

2314 

Sun 

E. 

82  50  19 

2586 

81  11    5 

2586 

79  31  51 

2586 

77  52  37 

2587 

20  !  Antares 

W. 

101  57  42 

2294 

103  43  51 

2395 

105  29  58 

2297 

107  16    2 

2398 

a  Aquilie 

W. 

59    7  36 

3472 

60  28  31 

3432 

61  50  11 

3395 

63  12  33 

3363 

Saturn 

W. 

47  54  19 

2308 

49  40    7 

2306 

51  25  55 

2308 

53  11  43 

2309 

Sun 

1 

E. 

69  36  39 

• 

2501 

67  57  31 

2591 

m  18  24 

2503 

64  39  20 

9595 

1 
21     o  Aquils 

W. 

70  12  36 

3243 

71  37  54 

3236 

73    3  32 

3212 

74  29  27 

3200 

Satuni 

W. 

62    0  25 

2315 

63  46    3 

2317 

65  31  38 

2320 

67  17    9 

2322 

Fomalhaut 

W. 

35  55  35 

2812 

37  29  47 

2776 

39    4  46 

2744 

40  40  27 

2717 

Sun 

E. 

56  24  38 

2G06 

54  45  51 

2610 

53    7    9 

2612 

51  28  31 

2616 

22 

o  Aquila) 

W. 

81  41  54 

3167 

83    8  43 

3165 

84  35  34 

3165 

86    225 

1 

3167 

Satiun 

W. 

76    3  38 

2339 

77  48  40 

2344 

79  33  35 

2348 

81  18  24 

9363 

Fomalhauf 

W. 

48  46  21 

2630 

50  24  35 

2621 

52  a  2 

2612 

53  41  41 

9004 

a  Pegasi 

W. 

34  45  24 

3619 

36    0    7 

3700 

37  16  54 

3508 

38  35  30 

3510 

Sun 

E. 

43  16  40 

2638 

41  38  36 

2643 

40    0  39 

9648 

38  22  49 

2654 

23     a  Aquilie 

W. 

93  15  34 

3198 

94  41  46 

3209 

96    7  45 

3221 

97  33  29 

3336 

Saturn 

W. 

90    032 

2382 

91  44  32 

2389 

93  28  22 

2396 

95  12    2 

MM 

Fomalhaut 

W. 

61  56  39 

2591 

63  35  47 

2591 

65  14  54 

2593 

66  53  59 

9504 

a  Pegasi 

W. 

45  29  30 

3209 

46  55  29 

3169 

48  22  15 

3134 

49  49  43 

3105 

Sun 

E. 

30  15  41 

2687 

28  38  43 

2694 

27    1  55 

2701 

25  25  17 

2710 

26 

Sun 

W. 

31  30  47 

3151 

32  57  55 

3164 

34  24  47 

3177 

35  51  24 

3190 

Jupiter 

E. 

45    2  28 

2809 

43  29  30 

2883 

41  56  50 

2897 

40  24  27 

2911 

1  Resulus 

E. 

49  10  19 

2832 

47  36  33 

2846 

46    3    5 

2HliO 

44  29  55 

9873 

Snica 
Mara 

E. 

103  12  55 

2821 

101  38  55 

2834 

100    5  11 

2845 

98  31  42 

9858 

E. 

109  24  19 

2771 

107  49  13 

2783 

106  14  23 

2795 

104  39  49 

9808 

21> 

Sun 

W. 

43    0  43 

3251 

44  25  52 

3263 

45  50  47 

3275 

47  15  28 

3285 

Jupiter     • 

E. 

32  47    2 

2989 

31  16  27 

2997 

29  46  11 

3013 

28  16  14 

3028 

Regtilus 

E. 

36  48  27 

2943 

35  17    3 

2957 

33  45  56 

2972 

32  15    8 

2986 

Spica 
Mara 

E. 

90  48    3 

9914 

89  16    2 

2923 

87  44  15 

2935 

86  12  41 

2046 

E. 

96  51    1 

2867 

95  18    0 

2879 

93  45  14 

9891 

92  12  43 

9901 

30 

Sun 

W. 

54  15  49 

3337 

55  39  18 

3345 

57    2  37 

3334 

58  25  46 

3363 

Ref^lus 

Suica 

Mara 

E. 

24  45  58 

3071 

23  17  13 

3091 

21  48  53 

3114 

20  21    1 

3139 

E. 

78  38    3 

2994 

77    7  43 

3002 

75  37  33 

3011 

74    7  34 

3018 

E. 

84  33  28 

2952 

83    2  15 

2961 

81  31  13 

9969 

80    0  21 

3977 

31  1  Rc2f 

W. 

65  19  14 

3399 

66  41  32 

3404 

68    3  44 

3410 

69  25  49 

3415 

Pollux 

W. 

24  10  55 

3054 

25  40    1 

3067 

27    9    3 

3060 

2838    1 

3064 

Spica 
Mara 

E. 

66  39  57 

3053 

65  10  50 

3000 

63  41  51 

3065 

62  12  58 

3070 

E. 

72  28  32 

3014 

70  58  37 

3020 

69  28  49 

3096 

67  59    8 

3031 

Antares 

E. 

112  32  31 

3043 

111    3  12 

3046 

109  33  59 

3053 

106    4  52 

3056 

9» 
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P 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat- 

Sun. 

Mon. 

Tues, 


AT  GREENWICH  APPARENT  NOON. 


a 

o 

c: 
Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appatent 
Right  ABcensioD. 


h     m       8 

4  37  41.27 
4  41  47.11 
4  45  53.33 

4  49  59.90 


Dlff.  for 
1  hoar. 


4 
4 


54 

58 


6.77 
13.96 


5  2  21.45 
5  6  29.23 
5  10  37.26 

5  14  45.52 
5  18  54.01 
5  23    2.72 

5  27  11.62 
5  31  20.68| 

5  35  29.89' 

5  39  39.23 
5  43  48.68; 
5  47  58.22 


52  7.82 
56  17.47 
6  0  27.12 


5 


6  4  36.77 
6  8  46.38 
6  12  55.90 

6  17  5.33 
6  21  14.63 
6  25  23.78 

6  29  32.77 
6  33  41.55 
6  37  50.09 

6  41  58.38 


h 
0.23C 

0  251 

0.26G 

0.280 
0.293 
0.306 

0.318 
0.329 
0.339 

0.349 
0.358 
0.36G 

0.374 
0.380 

0.38G 

0.390 
0.394 
0.393 

0.400 
0.401 
0.401 

0.399 
0.397 
0.394 

0.390 
0.385 
0.378 

0.3G9 
0.dGO 
0.350 


10.340 


Apparent 
Declination. 


Diff.  for 
Ihoor. 


N.22    6  3i;9 


20.09 
22  14  22.71  J9.12 
22  21  50.2   18.15 

22  28  54.1  17.17 
22  35  34.5  1G.18 
22  41  51.2   15.19 


22  53  12.8 

22  58  17.5 

23  2  58.0 
23  7  14.1 
23  11  5.9 

23  14  33.3 
23  17  36.2 

23  20  14.5 

23  22  28.1 
23  24  17.1 
23  25  41.3 


22  47  44.0  14.19 
13.18 
12.17 


ll.lG 

10.15 

9.14 

8.12 
7.10 

6.08 

5.05 

4.02' 

2.99 

23  26  40.7  1.9G 
23  27  15.3+  0.93 
23  27  25.2-  O.lO 

23  27  10.4  1.14 
23  26  30.6  2.18 
23  25  26.0  3.21 


23  23  56.6 
23  22  2.4 
23  19  43.5 

23  17  0.1 
23  13  52.2 
23  10  19.8 

N.23  6  23.0 


4.24 
5.27 
6.29 

7.31 
8.33 
9.35 

10.36 


Somi- 
diameter. 


5  48.24 
5  48.11 
5  47.99 

5  47.87 
5  47.76 
5  47.65 

5  47.54 
5  47.44 
5  47.34 

5  47.24 
5  47.15 
5  47.06 

5  46.97 
5  46.88 

5  46.80 

5  46.72 
5  46.65 
5  46.58 

5  46.51 
5  46.45 
5  46.39 

5  46.34 
5  46.29 
5  46.25 

5  46.22 
5  46.20 
5  46.18 

5  46.16 
5  46.15 
5  46.15 


15  46.14 


Sidereal 
Time 
of  the 
Semi- 

dlAmotci 

IMiMing 
the 

Merid- 
ian. 


Equation  of 

Time, 

tobe 

iubtracted 

/roin 


68.43 
68.49 
68.54 

68.59 
68.63 
68.67 

68.71 
68.75 
68.79 

68.82 

68.85 
68.88 

68.91 
68.93 

68.94 

68.96 
68.97 
68.97 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.93 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


added  to 

Apparent 

Time. 


m      « 

2  27.27 

2  18.01 

2  8.38 

1  58.40< 

1  48.11 

1  37.49 

1  26.59 

1  15.41 

1  3.97 

0  52.30 

0  40.40 

0  28.28 


0 
0 


15.97 
3,50 


0    9.11 

0  21.85 
0  34.72 

0  47.66 

1  0.68 
1  13.73 
1  26.78 

1  39.84 

1  52.85 

2  5.77 

2  18.61 
2  31.32 

2  43.88 

2  56.27 

3  8.46 
3  20.41 

3  32.11 


Diff.  for 
1  honr. 


a 

0.379 
0.394 
0.409 

0.423 

0.436; 

0.449 

0.461 
0.472  , 

0.482  I 

I 

0.492  ' 

0.501 

0.509 

0.517  I 
0.523  I 

0.529 

0.533 
0.5:)7 
0.541 

0.543 
0.5-14 
0.544 

0:542 
0.540 
0.537 

0.533 
0.528 
0.521 

0.512 
0.503 
0.493 

0.483 


Kon.— Heon  Timo  of  the  Somidhuneter  paasins  may  bo  found  by  subtracting  0a.l9  ttom  the  Sidereal  Time. 


II. 
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i 
1 

1 

• 

AT  GREENWICH  MEAN  NOON. 

• 

^ 

THE 

SUN'S 

Eqnatiou  of 
Time, 

« 

s 

1 

1       o 

5 

to  be 
added  to 

Sidereal 

Timo 

or 

subtracted 

O 

;     « 

%4 

o 

1 

1 

Apparent 
Bight  Aiiccnsion. 

Diff.  for 
1  honr. 

Apparent 
Declination. 

Diff.  for 
1  honr. 

from 
Mean 
Time. 

Diff.  for 
Ihonr. 

Bight  Ascension 

of 

Mean  Sun. 

Sun. 

b     m       .1 

4  37  41.69 

10.835 

N.22    6  32.7 

2d!09 

m       a 

2  27.25 

B 

0.379 

h     m       8 

4  40    8.94 

Mon. 

2 

4  41  47.51 

10.250 

22  14  23.4 

19.12 

2  17.99 

0.394 

4  44    5.50 

Tues. 

3 

4  45  53.70 

10.365 

22  21  50.8 

18.15 

2    8.36 

0.409 

4  48    2.06 

Wed. 

4 

4  50    0.24 

10.279 

22  28  54.7 

17.17 

1  58.38 

0.423 

4  51  58.62 

Thur. 

5 

4  54    7.09 

10.292 

22  35  35.0 

10.18 

1  48.09 

0.436 

4  55  55.18 

Frid. 

6 

4  58  14.25 

10.305 

22  41  51.6 

15.19 

1  37.48 

0.449 

4  59  51.73 

Sat. 

7 

5    2  21.71 

10.317 

22  47  44.3 

14.19 

1  26.58 

0.461 

5    3  48.29 

Sun. 

8 

5    6  29.45 

10.328 

22  53  13.1 

13.18 

1  15.40 

0.472 

5    7  44.85 

5fon. 

9 

5  10  37.45 

10.338 

22  58  17.7 

12.17 

1     3.96 

0.482 

5  11  41.41 

Tues. 

10 

5  14  45.68 

10.348 

23    2  58.1 

11.10 

0  52.29 

0.492 

5  15  37.97 

Wed. 

11 

5  18  54.14 

10.357 

23     7  14.2 

10.15 

0  40.39 

0.501 

5  19  34.53 

'lliur. 

12 

5  23    2.81 

10.3C5 

23  11     5.9 

9.14 

0  28.27 

0.509 

5  23  31.08 

Frid. 

13 

5  27  11.67 

10.373 

23  14  33.3 

8.12 

0  15.97 

0.517 

5  27  27.64 

Sat. 

14 

5  31  20.70 

10.379 

23  17  36.2 

7.10 

0    3.50 

0.523 

5  31  24.20 

Sun. 

15 

5  35  29.87 

10.385 

23  20  14.4 

0.08 

0    9.11 

0.529 

5  35  20.76 

Mon. 

16 

5  39  39.17 

10.389 

23  22  28.1     5.05 1 

0  21.85 

0.533 

5  39  17.32 

Tucs. 

17 

5  43  48.59 

10.393 

23  24  17.1 

4.02 

0  34.71 

0.537 

5  43  13.88 

Wed. 

18 

5  47  58.09 

10.397 

23  25  41.3 

2.99 

0  47.65 

0.541 

5  47  10.44 

Thur. 

19 

5  52    7.66 

10.399 

23  26  40.7 

1.96 

1     0.67 

0.543 

5  51     6.99 

Frid. 

20 

5  56  17.27 

10.400 

23  27  15.4 

+  0.93 

1  13.72 

0.544 

5  55    3.55 

Sat 

21 

6    0  26.88 

10.400 

23  27  25.2 

-  0.10 

1  26.77 

0.544 

5  59    0.11 

Sun: 

22 

6    4  36.49 

10.398 

23  27  10.4 

1.14 

1  39.82 

0.542 

6    2  56.67 

Mon. 

23 

6    8  46.06 

10.396 

23  26  30.6 

2.18 

1  52.83 

0.540 

6    6  53.23 

Tues. 

24 

6  12  55.54 

10.393 

23  25  26.1 

3.21 

2    5.75 

0.537 

6  10  49.79 

1 

Wed. 

25 

6  17    4.93 

10.389 

23  23  56.7 

4.24 

2  18.59 

0.533 

.  6  14  46.31 

Thur. 

26 

6  21  14.20 

10.384 

23  22    2.5 

5.27 

2  31.30 

0.528 

6  18  42.90 . 

Frid. 

27 

6  25  23.32 

10.377 

23  19  43.8 

6.29 

2  43.86 

0.521 

6  22  39.46  j 

1 

Sal. 

28 

6  29  32.27 

10.368 

23  17    0.5 

7.31 

2  56.25 

0.512 

6  26  36.02  1 

Sun. 

29 

6  33  41.01 

10.359 

23  13  52.6 

8.33 

3    8.43 

0.503 

6  30  32.58 

Mon. 

30 

6  37  49.52 

10.349 

23  10  20.3 

9.35 

3  20.38 

0.493 

6  34  29.14  , 

Tucs. 

31 

6  41  57.78 

10.339 

N.23    6  23.6 

10.36 

3  32.08 

0.483 

6  38  25.70 

JfOTX— 1 

Tioft- 

midlftmcter  for  Mean  Koon  mi 

ly  be  ftwnmed  tho  same  as  thi 

it  for  Ai>parent  Noon. 

Diff.  for  1  hoar. 
4-9».a''i65 
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JUNE,  187a 


III. 


a 

a 
o 

:^ 

o 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


o 


n 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 

178 

179 
180 
181 

182 


AT  GREENWICH  JVIEAN  NOON. 


THE  SUN'S 


True  LONGITUDE. 


// 


71     0  10.3 

71  57  37.4 

72  55    3.1 

73  52  27.6 

74  49  51.0 

75  47  13.3 

76  44  34.6 

77  41  55.0 

78  39  14.6 

79  36  33.4 

80  33  51.4 

81  31     8.8 

82  28  25.7 

83  25  42.1 

84  22  58.1 

85  20  13.9 

86  17  29.5 

87  14  44.9 

88  12    0.1 

89  9  15.1 

90  6  29.9 

91  3  44.5 

92  0  59.1 

92  58  13.5 

93  55  27.7 

94  52  41.6 

95  49  55.2 

96  47    8.5 

97  44  21.5 

98  41  34.2 

99  38  46.7 


It 


0    3.9 

57  30.8 

54  56.3 

52  20.6 
49  43.8 
47    5.9 

44  27.0 
41  47.2 
39    6.6 

36  25.3 
33  43.1 
31     0.3 

28  17.0 
25  33.2 
22  49.1 

20  4.7 
17  20.1 
14  35.3 

11  50.3 
9     5.4 

6  19.8 

3  34.2 
0  48.6 

58  2.8 

55  16.8 
52  30.5 
49  43.9 

46  57.0 
44  9.8 
41  22.4 

38  34.7 


Diff.  for 
1  hour. 


143.G5 
143.C0 
143.54 

143.49 
143.45 
143.41 

143.37 
143.33 
143.30 

143.27 
143.24 
143.21 

143.19 
143.17 
143.1C 

143.15 
143.14 
143.14 

143.13 
143.12 
143.11 

143.11 
143.10 
143.09 

143.08 
143.07 
143.06 

143.05 
143.03 
143.02 

143.01 


LogariUim 

of  the 

Radius  Vector 

of  the 

Earth. 


LATITUDE. 


// 


+0.41 
0.39 
0.35 

0.28 

0.19 

+0.08 

-0.05 
0.18 
0.31 

0.44 
0.55 
0.65 

0.71 
0.75 
0.76 

0.74 
0.69 
0.61 

0.52 
0.40 
0.27 

-0.14 

0.00 

+0.13 

0.25 
0.33 
0.37 

0.38 
0.38 
0.34 

+0.28 


0.0062576 
.0063148 
.0063701 

.0064?37 
.0064758 
.0065263 

.0065752 
.0066227 
.0066688 

.0067135 
.0067570 
.0067992 

.0068400 
.0068793 
.0069171 

.0069532 
.0069875 
.0070198 

.0070500 
.0070780 
.0071037 

.0071270 
.0071477 
.0071658 

.0071812 
.0071939 
.0072041 

.0072117 
.0072169 
.0072196 

0.0072199 


Diff.  for 
Ihonr. 


+24.2 
23.5 
22.7 

22.0 
21.3 
20.G 

20.0 
9.4 
8.9 

8.4 
7.9 
7.3 

6.7 
G.O 
5.3 

4.6 
3.8 
3.0 

2.1 
1.2 
0.2 

9.2 
8.1 
7.0 

5.8 
4.7 
3.6 

2.6 

1.6 

+  0.6 

-0.3 


Heao  Time 

of 
Sidereal  Oh. 


h     m       8 

9  16  41.03 
9  12  45.12 
9  8  49.21 

9  4  53.29 
9  0  57.38 
8  57  1.47 

8  53  5.56 
8  49  9.64 
8  45  13.73 

8  41  17.82 
8  37  21.91 
8  33  26.00 

8  29  30.09 
8  25  34.18 
8  21  38.26 

8  17  42.34 
8  13  46.42 
8  9  50.51 

8  5  54.60 
8  1  58.69 
7  58  2.78 

7  54  6.87 
7  50  10.96 
7  46  15.05 

7  42  19.14 
7  38  23.23 
7  34  27.32 

7  30  31.39 
7  26  35.48 
7  22  39.57 


17  18  43.66 


NOTE:  A  ooneiponds  to  the  friM  equinox  of  the  date,  V  to  the  mtan  equinox  of  Jannary  Od. 


Diit  for  1  boor. 
— 9».8296 
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GREENWICH  MEAN  TIME. 


a 
o 

o 
.a 


0 


THE  MOON'S 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


SSMIDIAMETER. 


"Soon. 


u 


14  49.9 
14  48.5 
14  49.9 

14  54.0 

15  0.8 
15  9.9 

15  20.8 
15  32.6 
15  4^1.6 

15  55.8 

16  5.4 
16  12.5 

16  16.9 

16  ia5 

16  17.6 


16 
16 
16 


14.5 
9.7 
3.8 


Midnight 


15  57.1 
15  49.8 
15  42.0 

15  33.9 
15  25.5 
15  17.3 

15  9.2 
15  1.8 
14  55.5 

14  50.6 
11  47.7 
14  47.1 

14  49.0 


// 


14  48.9 
14  48.8 
14  51.6 

14  57.1 

15  5.1 
15  15.2 

15  26.6 
15  38.7 

15  50.4 

16  0.9 
16  9.3 
16  15.1 

16  18.1 
16  18.4 
16  16.3 

16  12.3 
16  6.9 
16  0.5 

15  53.5 
15  45.9 
15  38.0 

15  29.7 
15  21.4 
15  13.2 

15  5.4 
14  58.5 
14  52.8 

14  48.9 
14  47;  1 

14  47.7 

14  51.0 


UORIZONTAL    PARALLAX. 


Koon. 


// 


54  19.3 
54  14.1 
54  19.1 

54  34.4 

54  59.4 

55  32.8 

56  12.6 

56  56.1 

57  40.2 

58  21.4 

58  56.4 

59  22.7 

59  38.9 
59  44.8 
59  41.2 

59  29.8 
59  12.4 
58  50.7 

58  26.0 
57  59.1 
57  30.6 

57  0.8 
56  30.3 
55  59.8 

55  30.2 
55  3.0 
54  39.7 

54  21.9 
54  11.1 
54     8.8 

54  15.9 


Diff.  for 

IhOQT. 


-0.42 
-0.01 
+0.42 

0.84 
J. 22 
1.54 

1.76 
1.85 
1.80 

1.61 
1.29 
0.89 

0.46 
+0.04 
-0.32 

0.61 
0.82 
0.98 

■ 

1.08 
1.15 
1.22 

1.26 
1.27 
1.25 

1.19 
1.06 
0.86 

0.60 
-0.28 
+0.10 

+0.51 


Midnight. 


// 


54  15.4 
54  15.3 
54  25.5 

54  45.7 

55  15.2 

55  52.0 

56  34.1 

57  18.3 

58  1.4 

58  39.8 

59  10.8 
59  32.1 

59  43.1 
59  44.1 
59  36.4 

59  21.8 
59  2.0 
58  38.7 

58  12.8 
57  45.0 
57  15.8 

56  45.6 
56  15.0 
55  44.8 

55  16.2 
54  50.8 
5i  30.0 

54  15.5 

54  8.8 
54  11.1 

54  23.3 


DiCr.  for 
1  honr. 


-0.22 

+0.21 

0.64 

1.04 
1.39 
1.66 

1.82 
1.84 
1.72 

1.46 
1.10 
0.67 

+0.24 

-0.15 

0.48 

0.73 
0.91 
1.03 

1.12 
1.19 
1.24 

1.27 
1.27 
1.23 

1.13 
0.97 
0.74 

0.45 
-0.09 
+0.30 

+0.71 


MERIDIAN  PASSAGE. 


h      m 

5  12.8 

5  56.0 

6  37.3 

7  17.6 

7  58.1 

8  40.1 

9  24.6 

10  12.8 

11  5.7 

12  3.3 

13  4.6 

14  7.2 

15  8.4 

16  6.4 

17  0.4 

17  51.0 

18  39.3 

19  26.6 

20  14.2 

21  3.1 

21  54.1 

22  47.2 

23  41.7 

6 

0  36.2 

1  29.3 

2  19.7 


Diff.  for 
Ihonr. 


3 
3 
4 


7.0 
51.2 
33.0 


5  13.3 


m 
1.85 

1.75 

1.60 

1.68 
1.71 
1.79 

1.93 
2.11 
2.31 

2.49 
2.60 
2.60 

2.49 
2.33 
2.17 

2.05 
1.98 
1.97 

2.00 
2.08 
2.17 

2.25 
2.28 


2.25 
2.16 
2.03 

1.90 
1.78 
1.70 

1.66 


AGE. 


If  con. 


(I 

6.1 

7.1 

8.1 

9.1 
10.1 

11.1 

12.1 
13.1 
14.1 

15.1 
16.1 
17.1 

18.1 
19.1 
20.1 

21.1 
22.1 
23.1 

24.1 
25.1 
26.1 

27.1 
28.1 
29.1 

0.6 
1.6 
2.6 

3.6 
4.6 
5.6 

6.6 


1 
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JUNE,  1873. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Uoar. 


Eigbt  Ascension. 


Diff. 
forlm. 


Declination. 


Diff. 
for  1  m. 


Honr. 


Ki  j;ht  Ascension. 


Diff. 
forlm. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

(3 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

11) 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

(i 

7 

8 

D 

10 

11 

12 

13 

14 

15 

l(> 

17 

18 

19 

20 

21 

22 

2;} 

24 


I 


SUNDAY  1. 


h  m 

9  43 
9  45 
9  47 
9  49 
9  51 
9  5:3 
9  55 
9  57 
9  59 


10 
10 
10 
10 
10 


1 
3 
5 

6 

8 


10  10 
10  12 
10  14 
10  16 
10  18 
10  20 
10  22 
10  24 
10  26 
10  27 


8       I 

30.05, 
29.37 
27.90 
26.16 
24.16 
21.90- 
19.38 
I6.6OI 
13.56, 
10.27 
6.73 
2.95 
58.92 
54.65 
50.14 
45.39 
40.41 
35.21 
29.78! 


B 


24.13 
18.2(i! 
12.16' 

5.85; 
59.33! 


ja&3 

.9778 
.973:V 
.96t)3 
.9645' 
.960Q' 
.9559 
.9516 
.9473; 
.943l| 
.9390| 
.9349 
.930b| 
.9S6b^ 
.933ti| 
.9189^ 
.9151; 
.9114; 
.90771 
.9040^ 
.9003! 
.8967! 
.89311 


4; 


N.19  14 
19  4 
18  54 
18  44 
18  34 

15  24 
18  14 
18  4 
17  54 
17  43 
17  33 
17  22 
17  12 
17  1 

16  51 
16  40 
16  29 
16  18 
16  7 
15  56 
15  45 
15  34 
15  23 

N.15  11 


27.9| 
41.8 
51.1; 
55.9 
5().2 
52.1 
43.6 
30.8 
13.71 
52.4! 
26.9| 
57.3 
23.7i 
46.0i 
4.3 
18.7! 
29.2 
35.9 
38.8 
37.9 
a3.3 
25.1 
13.3 
57.9 


MONDAY  2. 


10  29 
10  31 
10  33 
10  35 
10  37 
10  39 
10  41 
10  43 
10  44 
10  46 
10  48 
10  .50 
10  52 
10  .54 
10  55 
10  .57 
10  .59 


11 
11 
11 
11 
11 
11 
11 
11 


1 
3 
5 
7 

8 
10 
12 
14 


52.61 
45.(%) 
38.57 
31.24 
23.72 

iao2 

8.13 
0.0(5 
51.81 
43.37 
34.76 
25.99 
17.07: 
7.98" 
58.73 

39.7(). 
30.06 
20.23| 
10.*i(), 
0.15 
49iK) 
39.5.3 
29.04 
18.43 


.8863!  N.15 

.8&Q9!  14 


14 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
11 
11 
11 
II 
11 
10 
10 
10 

X323  N.IO 


.8795 

.8763 

.8rJ2 

.8701 

.8670 

.8639| 

.8609! 

.858o' 

.8552' 

.8525' 

.8t98' 

.847-2 

.8446' 

.8i31 

.8396 

.8372 

.8319| 

,S3QQ 

I 

.830* 
.82*l' 
.826j| 
.8342' 


3 
51 
39 
28 
16 

4 


0  38.9 
49  16.4 
37  50.6 
26  21.4 
14  48.9 
13.0 
3:3.8 
51.4 
5.9 
17.2 
2.5.4 
52  30.6 
40  3-<2.8 
3>.0 
28.3 
21.7 
12.3 
0.1 
45.1 
27.4 
7.0 
44.0 
18.4 
50.2 
19.4 


28 
16 

4 

52 
40 
27 
15 

3 
50 
38 
25 
13 


»/ 

9.730 
9.806 
9.883 
9.957 
10.031 
10.104 
10.177 
10.949 
10.3S0 
10.390 
10.459 
10J)a7 
10.595 
10.661 
10.727 
10.7dS 
10.856 
10.990 
10.9&1 
11.046 
11.107 
11.167 
11.397 
11.986 


11.343 
11.403 
11.459 
11J>15 
11.571 
11.695 
11.679 
11.733 
11.786 
11.837 
11.888 
11.938 
11.988 
19.037 
19.086 
19.133 
19.180 
19.296 
19.972 
19J17 
19.361 
19.405 
12.149 
12.491 
12Ji33 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:3 

24 


TUESDAY  3. 


I1  m 
11  14 
11  16 
11  17 
11  19 
11  21 
11  23 
11  25 
11  27 
11  28 
11  30 
11  32 
11  34 
11  3() 
11  37 
11  39 
11  41 
11  43 
11  45 
11  46 
11  48 
11  50 
11  52 
11  54 
11  55 


8   I 

18.43 

7.71 
56.88! 
45.93; 
34.88 
23.74. 
12.52 

1.20. 
49.79; 
38.30| 
26.73 
15.C9| 

3.38 
51.61 
39.78 
27.8a 
15.93 

3.94; 
51.90 
;I9.82| 
27.71  j 
15.57i 

3.40 
51.21. 


.8204 
.8185 


)         I  o       / 

.8993  N.IO  13 

10     0 

9  48 
9  35 
9  22 
9  10 
8  57 
8  44 


I 


.6I68J 

.8152; 

.8136; 

.8191  j 

.8106 

.8099 

.8079 
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9.5854 

26    0  37.8 

4.191 

18 

19  43  15.63 

9.6446 

25  52  59.1 

4.606  1 

19 

17  38  46.00 

9.5004 

26    4  44.2 

4.021 

19 

19  45  54.2;j 

9.8420 

25  48  17.3 

4.7«7  ' 

20 

17  41  21.58 

9J053 

26    8  40.3 

3.819 

20 

19  48  32.67 

9.0390 

25  43  24.7 

4.967  ■ 

21 

17  43  57.45 

9.6000 

26  12  26.1 

3.677 

21 

19  51  I0.i« 

9.0359 

25  'M  21.3 

5.146  j 

22 

17  46  :».G0 

2.9047 

26  16    1.6 

3.501 

22 

19  53  48.98 

9.0396 

25  a3    7.2 

5.324 

23 

17  49  10.02 

9.0099 

26  19  26.6 

3.329 

2;) 

19  56  26.84 

2.02S« 

25  27  42.4 

5.501 

24 

17  51  46.71 

9.6135 

S.26  22  41.1 

3.154 

24 

19  59    4.48 

9.6256 

S.25  22    7.0 

5jon 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AaccnsioiL 


for  1  m. 


Declination. 


Diff. 
for  1  m. 


FRIDAY  13. 


h  m  a 

0 

19  59  4.48 

1 

20  1  41.91 

2 

20  4  19.11 

3 

20  6  5(1.08 

4 

20  9  32.81 

5 

20  12  9.20 

G 

20  14  45.52 

7 

20  17  21.49 

8 

20  19  57.19 

9 

20  22  32.4)2 

10 

20  25  7.76 

11 

20  27  42.62 

12 

20  30  17.18 

13 

20  32  .51.44 

14 

20  35  25.40 

15 

20  37  59.05 

IG 

20  40  32.39 

17 

20  43  5.41 

18 

20  45  38.10 

19 

20  48  10.47 

20 

20  50  42.50 

21 

20  53  14.20 

22 

20  55  45.55 

23 

20  58  16.561 

s 

9.6836 
9.C910 
8.6i0( 
2.6149 
9.6i01 

s.6oao 

9.6016 
9J>972 
9Ji997 
9.5«61 
9.:>833 
9.5785 
9.5735 
9.5685 
9.3634 
9.5583 
9.5530 
9.5476 
9.5499 
9.5367 
9.5311 
9.5954 
9.5197 
9.5140 


9.25  22 
25  16 
25  10 
25  4 
24  58 
24  51 
24  44 
24  38 
24  31 
24  24 
24  16 
24  9 
24  1 
23  53 
23  45 
23  37 
23  29 
23  21 
23  12 
23  3 
22  54 
22  45 
22  36 

a22  27 


"  i 
7.0 

21.0 

24.6 

17.7 

0.4 

32.9 

55.1 

7.1 

9.1 

1.0 

43.0 

15.1 

37.4 

50.0 

53.0 

4a4 

30.4 

5.0 

30.3 

46.4 

53.4 

51.3 

40.3 

20.5 


SATURDAY  14. 


i  0 

21  0 

1 

2t  3 

2 

21  5 

3 

21  8 

4 

21  10 

5 

21  13 

6 

21  15 

i   7 

21  18 

'  8 

21  20 

1  ^ 

21  23 

*  10 

21  25 

11 

21  28 

12 

21  30 

13 

21  32 

14 

21  35 

15 

21  37 

16 

21  40 

17 

21  42 

18 

21  44 

10 

21  47 

20 

21  49 

21 

21  52 

1  'Cm 

21  54 

1  23 

21  56 

94 

21  50 

47.2^ 

17.54 

47.50 

17.10 

4(^.35 

15.23 

43.75 

11.91 

39.70 

7.13 
34.18 

0.86 
27.17 
5ail 
18.68 
43.88 

8.70 
33.15 
57.22 
20i)3 
44.26 

7.22 
29.81 
52.03) 
13.89 


9.5089 

9.4064 
9.4905 
9.4645 
9.4784 
9.4793 
9.4669 
9.4601 
9.4540 
9.4478 
9.4416 
9.4354 
9.«ffi9 
9.4930 
9.4168 
9.4106 
9.4C44 
9.3989 
9J990 
9J850 
9.3796 
9J734 
9J673 
9.3619 


3.22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 

S.17 


17  51i) 
8  14.7 

58  29.0 
48  34.7 

38  32.0 
28  21.2 

18  2.2 
7  35.1 

57  0.1 
46  17.1 
35  26.3 
24  28.0 
13  22.1 

2  8.8 
50  48.0 

39  19.9 
44.7 

2.5 
13.4 
17.4 
14.7 

5.3 
15  49.4 

3  27.1 
50  58.51 


27 

16 

4 

52 

40 
28 


5.C77 

5.G53 

6.098 

6.901 

6.373 

0.544 

6.714 

6.883 

7.050 

7.916 

7.383 

7.546 

7.709 

7.870 

8.099 

8.188 

8.345 

8J>0C 

8.654 

6.807 

8.958 

9.107 

9.956 

9.403 


Hoar.  Right  IsccDBionJ  ^^^'^^ 


Declination. 


Diff. 
for  1  m. 


0.548 
0U{91 
0.833 
9.973 
10.113 
10.949 
10J84 
10.518 
10.650 
10.780 
10.908 
11.035 
11.160 
11.984 
11.4C6 
11.596 
11.644 
11.761 
11.876 
11.969 
19.100 
19J960 
1SJ17 
19.493 
Uk.996 


0 
1 
2 
3 

4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  15. 


h  m  8 

21  59  13.89 

22  1  35.38 
22  3  .56.50 
22  6  17.26 
22  8  37.66 
22  10  .57.70 
22  13  17.37 
22  15  36.69 
22  17  55.66 
22  20  14.27 
22  22  32.513 
22  24  50.45 
22  27  8.04 
22  29  25.28 
22  31  42.18 
22  33  58.74 
22  36  14.97 
22  38  30.88 
22  40  4a47 
22  43  1.73 
22  45  16.67 
22  47  31.30 
22  49  45.62 
22  51  59.63 


B 

9^19 

9.3551 

2.3401 

9.3430 

9.3370 

9.3310 

9.3250 

9.3191 

9.3139 

9.3074 

9J3016 

9.9959 

9.2902 

9.2845 

9.9789 

9.2734 

9J9679 

9.2635 

9.9571 

9.9517 

2.9464 

9.9419 

9.9361 

9.9310 


s. 


o   / 

.17  50 
17  38 
17  25 
17  12 
17  0 
16  47 
16  33 
16  20 
16  7 
15  54 
15  40 
15  27 
15  13 
14  59 
14  46 
14  32 
14  18 
14  4 
13  50 
13  36 
13  21 
13  7 
12  53 
12  38 


// 


58.5 
23.7 
42.8 
55.8 
2i) 
4.3 
59i) 
49.9 
34.5 
13.8 
47.6 
16.6 
40.2 
58.9 
12.8 
21.9 
26.3 
26.2 
21.7 
12.8 
5J).6 
42.2 
20.8 
55.5 


MONDAY  16. 


22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 
23 


3 
5 
7 
9 
11 
14 


23  16 
23  18 
23  20 
23  22 
23  24 
23  27 
23  29 
23  31 
23  33 
23  35 
23  37 
23  39 
23  42 
23  44 
23  46 


13.33 
26.73 
39.84 
52.67 

5.21 
17.47 
29.44 
41.14 
52.57 

3.74 
14.65 
25.30 
35.69 
45.84 
55.75 

5.41 
14.84 
24.05 
33.04 
41.81 
50.37 
58.71 

a85| 

14.79 
22.54 


9.2959 
9.9310 
9J3169 
9.9114 
9.9067 
9J9Q90 
9.19TJ 
9.1938 
9.1883 
9.1640 
9.1797 
9.1755 
9.1713 
9.1679 
9.1633 
9.1503 
9.1554 
9.1517 
9.1480 
9.1444 
9.1408 
9.1374 
9.1340 
8.1308 
9.1878 


S.12 
12 
11 
11 
11 
11 

10 

10 

10 

10 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

7 

7 

6 

6 

9.  6 


24  26.3 
9  53.4 

55  16.8 

40  36.6 

25  53.0 
11    6.0 

56  15.7 

41  22.2 

26  25.7 
11  26.2 
56  23.8 
41  18.7 

10.8 
0.3 
47.3 
31.9 
14.2 
54.2 
54  32.1 
39  7.9 
23  41.8 
8  13.8 
52  44.0 
37  12.5 
21  39.4 


26 
11 
55 
40 
25 
9 


19.528 

12j631 

12.732 

12.831 

12.929 

13.095 

13.110 

13J811 

13J01 

13.300 

13.477 

13.563 

13.645 

13.797 

13.807 

13.886 

13.963 

14.038 

14.111 

14.183 

14JB53 

14.399 

14.380 

14.454 


14.517 
14J)78 
14.638 

\Ajgsn 

14.754 
14.810 
14.664 
14.916 
14.966 
15.015 
15.063 
15.109 
15.153 
15.195 
15J336 
15J375 
15.313 
15.350 
15J85 
15.410 
15.451 
15.481 
15.510 
15.538 
15.564 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

*  Hoar. 

1 

Slghi  Aaeonsion 

Diff. 
'  fori  in 

IV»fMT»ntfi>p. 

Diff. 
forlm. 

nonr. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  ni. 

f 

SAT 

URDA 

lY  21. 

■ 

MONDAY  23. 

h    m     a 

11 

_        O         /         »/ 

// 

li    m      s 

8 

Of// 

ft 

,     0 

3    8    4i)5 

8.1897 

N.17  11  49.7 

11.956 

0 

4  56  41.27 

9..'n34 

NJ24  36  11.4 

6.203 

'   I 

3  10  laoi 

i2.I661 

17  23  44.2 

11.860 

1 

4  59    1.34 

9J3SX 

24  42  19.5 

6.064 

;    2 

3  12  27.28 

9.1805 

17  35  32.9 

11.762 

2 

5    1  21.54 

9J377 

24  48  19.1 

5.924 

3 

3  14  38.75 

3.19S9 

17  47  15.7 

11JS63 

3 

5    3  41.87 

2.3397 

24  54  10.3 

5.783 

4 

3  IG  50.42 

2.1963 

17  58  52.5 

11.563 

4 

5    6    2.32 

9.3417 

24  59  53.0 

5.641 

5 

3  19    2.30 

9.IS97 

18  10  23.3 

11.462 

5 

5    8  22.88 

9.3435 

25    5  27.2 

5.499 

6 

3  21  14.38 

9J3031 

18  21  48.1 

11J60 

6 

5  10  4a55 

9.3453 

25  10  52.9 

5.357 

i  7 

3  23  20.67 

9.9065 

18  33    a7 

11.958 

7 

5  13    4.32 

9.3471 

25  16  10.0 

5.914 

1     6 

3  25  39.16 

9.9100 

18  44  19.1 

11.154 

8 

5  15  25.19 

9.3488 

25  21  18.5 

bJdlO 

9 

3  27  51.80 

9.9191 

18  55  25.2 

11.048 

9 

5  17  46.17 

9UI503 

25  26  18.4 

4.996 

10 

3  30    4.77 

9.9168 

19    6  24.9 

10.942 

10 

5  20    7.24 

9.3518 

25  31    9.7 

4.782 

11 

3  32  17.88 

9J9303 

19  17  18.2 

10.834 

11 

5  22  28.39 

9J531 

25  35  52.3 

4.637 

12 

3  34  31.20 

fuaaa 

19  28    5.1 

10.726 

12 

5  24  49.61 

9.3544 

25  40  26.1 

4.49"} 

13 

3  36  44.73 

2.99TJ 

19  38  45.4 

10.617 

13 

5  27  10.91 

93»6 

25  44  51.2 

4.347 

,   14 

3  38  58.47 

9.9307 

19  49  19.1 

10JM6 

14 

5  29  32.28 

9.3567 

25  49    7.6 

4.901 

1   15 

3  41  12.42 

9.9342 

19  59  46.2 

10.395 

15 

5  31  53.72 

9.3577 

25  53  15.4 

40)55 

'   10 

3  43  2a57 

9.937V 

20  10    0.6 

10.283 

16 

5  34  15.21 

9.3586 

25  57  14.4 

3MB 

17 

3  45  40.93 

3.9411 

20  20  20.2 

10.160 

17 

5  36  36.75 

9.3595 

26    1     4.5 

3.763 

.   16 

3  47  55.50 

9.9445 

20  30  2().9 

10.054 

18 

5  38  58.35 

93103 

26    4  45.8 

3.616 

19 

3  50  10.27 

9.9479 

20  40  26.7 

9.939 

19 

5  41  19.99 

93109 

26    8  18.3 

3.469 

20 

3  52  25.25 

9.9513 

20  50  19.6 

9.892 

20 

5  43  41.66 

9..3614 

26  11  42.0 

3321 

21 

3  54  40.43 

9J3547 

21    0    5.5 

9.705 

21 

5  46    3.36 

93S19 

26  14  56.9 

3.174 

22 

3  56  55.81 

9J958I 

21    9  44.3 

9.&87 

•22 

5  48  25.09 

93B3 

26  18    2.9 

3.097 

23 

3  50  11.40 

9.9615 

N.21  19  15.9 

9.467 

23 

5  50  46.84 

N.26  21    0.1 

9879 

1 

1 

SUJ 

NDA\ 

'  22. 

TUI 

:SDA^ 

^  24. 

0 

4    1  27.20 

9.9649 

N.21  28  40.4 

9.346 

0 

5  53    8.61 

93B7 

NJ26  23  48.4 

9.731 

1 

4    3  43J20 

2.9669 

21  37  57.6 

9.225 

1 

5  55  30.38 

93B8 

26  26  27.8 

9.583 

2 

4    5  59.39 

9.9715 

21  47    7.5 

9.103 

2 

5  57  52.15 

9.3628 

26  28  58.4 

9.435 

3 

4    8  15.77 

9J9T4d 

21  56  10.0 

8.979 

3 

6    0  13.92 

9^696 

26  31  20.1 

2.987 

4 

4  10  32.35 

9.9780 

22    5    5.1 

8.855 

4 

6    2  35.68 

9.3694 

26  33  32i) 

2.140 

5 

4  12  49.12 

9J2819 

22  13  52.7 

8.730 

5 

6    4  57.42 

9.3691 

26  35  3a8 

lS9i 

6 

4  15  ao9 

9.9844 

22  22  32.8 

&604 

6 

6    7  19.13 

93)17 

26  37  31i) 

1.844 

7 

4  17  23iJ5 

9.9875 

22  31    5.3 

8.478 

7 

6    9  40.82 

93119 

26  39  18.1 

1.696  1 

8 

4  19  40.59 

9.9906 

22  39  30.2 

8.350 

8 

6  12    2.47 

9.3606 

26  40  55.4 

1.543 

9 

4  21  58.11 

9.9906 

22  47  47.4 

Bjoa 

9 

6  14  24.09 

9.3598 

26  42  23.9 

1.400, 

10 

4  24  15.82 

9.9966 

22  55  5&9 

8.U93 

10 

6  16  45.66 

9.3589 

26  43  43.5 

l.!&3| 

11 

4  26  33.71 

9J9996 

2:)    3  58.6 

7.963 

11 

6  19    7.17 

9.3580 

26  44  54.2 

1.105 

12 

4  28  51.78 

93)05 

23  11  52.4 

7.639 

12 

6  21  28.62 

9.3570 

26  45  56.1 

0.958 

13 

4  31  10.02 

9J064 

23  19  38.4 

7.700 

13 

6  23  50.01 

93V58 

26  46  49.1 

0.811 

14 

4  33  28.43 

93»9 

23  27  ia4 

7.567 

14 

6  26  11.33 

9J546 

26  47  33.3 

0.664 

15 

4  a*)  47.02 

9.3110 

23  34  4a5 

7.434 

15 

6  28  3X57 

9J539 

26  48    8.8 

0.517  ' 

m 

4  38    5.77 

9J137 

23  42    8.6 

73X) 

16 

6  30  53.73 

9.3518 

26  48  a5.5 

0.371 

17 

4  40  24.68 

9.3164 

23  49  22.6 

7.165 

17 

6  33  14.79 

9.3509 

26  48  53.4 

0.995 

18 

4  42  43.74 

9.3190 

23  56  28.5 

7.030 

18 

6  a5  35.76 

9.3486 

26  49    2.4 

40.079 

19 

4  45    2.96 

9.3916 

24    3  26.3 

6.894 

19 

6  37  56.03 

9.3469 

2(]  49    2.7 

-0.067 

1  20 

4  47  22.33 

9J941 

24  10  15.9 

6.757 

20 

6  40  17.39 

9.3451 

26  48  54.4 

0J912 

>  21 

4  49  41.86 

9.3965 

24  16  57.2 

6.619 

21 

6  42  38.04 

9.3431 

26  48  37.4 

0.357 

22 

4  52    1.53 

9.3989 

24  23  30.3 

6.481 

22 

6  44  58.57 

9.3411 

26  48  11.7 

0.501 

23 

4  54  21.33 

9J319 

24  29  55.0 

6.349 

23 

6  47  18.97 

9J390 

26  17  37.3 

0X45 

24 

4  56  41.27 

9.3334 

N.24  36  11.4 

6.900 

24 

6  49  39.25 

9.3368 

NJ26  46  54.2 

0.788: 

I 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Sight  ABoenfiion. 


Diff. 
for  1  m. 


Declination. 


ma. 

for  1  m. 


Hour.  Right  Asoenaion. 


Diff. 
forlni. 


Declination. 


Diff.    ; 
for  I  m.  I 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

IJ) 

20 

21 

22 

23 

24 


WEDNESDAY  25. 


0 

h    m     8 
6  49  39.25 

8 

S.336e 

1  N.26  46  54.S 

0.788 

1 

6  51  59.39 

9.9344 

26  46    2.5 

0.931 

2 

6  54  19.39 

SJ390 

26  45    2.3 

10)74 

3 

6  56  39.24 

2.3995 

2(]  43  53.6 

1J217 

4 

6  58  58.94 

9.3969 

26  42  36.3 

1.359 

5 

7    1  18.48 

9.3949 

'     26  41  10.5 

1.501 

6 

7    3  37.85 

;    9.3915 

26  39  36.2 

1.G49 

7 

7    5  57.06 

2.3187 

26  37  53.5 

1.783 

8 

7    8  16.09 

9.3158 

26  36    2.4 

IJSaQ 

9 

7  10  34.95 

9.3197 

26  34    2.9 

2.061 

10 

7  12  53.62 

2.3006 

2({  31  55.1 

9.199 

11 

7  15  12.10 

2.3064 

26  29  39.0 

9.337 

12 

7  17  30.39 

2.3091 

26  27  14.7 

9.474 

13 

7  19  48.48 

9.9908 

26  24  42J 

9.611 

14 

7  22    6.37 

9.9064 

26  22    1.4 

9.747 

15 

7  24  24.05 

2.9999 

26  19  12.5 

2.682 

16 

7  26  41.52 

2J28S3 

26  16  15.5 

3.016 

17 

7  28  58.77 

2.2656 

26  13  10.5 

3.150 

18 

7  31  15.79 

2J2819 

26    9  57.5 

3.963 

19 

7  33  32.59 

2J9781 

26    6  36.5 

3.416 

20 

7  35  49.16 

2J3749 

26    3    7.6 

3.548 

21 

7  38    5.50 

2.9703 

25  59  30.8 

3.678 

22 

7  40  21.60 

9.9663 

25  55  46.2 

3.808* 

23 

7  42  37.46 

9«9622 

NJi5  51  53^ 

3.938 

THURSDAY  26. 


7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 


44 
47 

49 

51 

53 

56 

58 

0 

2 

5 

7 

9 


8  11 
6  13 


8 
8 


16 

18 


8  20 
8  22 
8  24 
8  26 
8  29 
8  31 
833 
8  35 
8  37 


53.07 

8.43 
23.54 
38.39 
52.98 

7.31 
21.37 
35.16 
48.68 

1.93 
14.90 
27.59 
40.00 
52.13 

3.971 
15.51 
26.77, 
37.74 
48.41 
58.79 

8.87 
18.65 
28.13 
37.3J 
46.19 


9J2581 
2J3S39 
2.2496 
9.9453 
9.9410 
9.9365 
2.2390 
2J9975 
2.9930 
9.9184 
9J9138 
9.9091 
2.9044 
2.1996 
9.1948 
2.1900 
2.1659 
2.1803 
2.1754 
9.1705 
2.1655 
2.1605 
2.1555 
2.1505 
2.1455 


N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 

NJi23 


21 

16 

11 

6 


47  53.6 

43  45.7 
39  30.2 
35  7.1 
30  36.5 

25  58.4 
12.8 
19.8 
19.5 
12.0 

0  57.2 
5*35.2 
50  6.0 

44  29.7 
38  46.5 
32  56.3 

26  59.2 
20  55.3 
14  44.5 

8  27.0 

2  2.8 

55  32.0 

48  54.6 
42  10.8 
35  20.5 


4.066 
4.194 
4.391 
4.447 
4.573 
4.697 
4.890 
4.943 
.^065 
5.186 
53)7 
5.497 
5.545 


5.1 


5.779 
5.894 
6.009 
6.193 
6J935 
6.347 
6.458 
6.568 
6.677 
6.785 
6.899 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


FRIDAY  27. 


h    m     8 
8  37  46.13 

8 

1     9.145S 

N.23  35  20.5 

6.889 

8  39  54.77 

9.1404 

23  28  23.8 

6.998 

8  42    3.04 

2.1353 

23  21  20.8 

7.103 

8  44  11.00 

9.1309 

23  14  11.4 

7.907 

8  46  18.66 

2.1951 

23    6  55.8 

7J311 

8  48  26.01 

2.1900 

22  59  34.1 

7.413 

8  50  33.0() 

9.1149 

22  52    6.3 

7.514 

8  52  39,80 

2.1098 

22  44  32.4 

7.614 

8  54  46.21 

2.1047 

22  36  52.6 

7.7  J  3 

8  56  52.37 

2.0996 

22  29    6.8 

7.819 

8  58  58.19 

9.0945 

22  21  15.1 

70)09 

9    1    3.70 

9.0894 

22  13  17.7 

60)05 

9    3    8.91 

9.0843 

22    5  14.5 

&I00 

9    5  13.81 

2.0799 

21  57    5.6 

8.195 

9    7  18.41 

2.0741 

21  48  51.1 

8.989 

9    9  22.70 

2U«90 

21  40  30.9 

Hjses 

9  11  26.68 

2.0639 

21  32    5Ji 

8.473 

9  13  '30.36 

2.0588 

21  23  34.1 

SMi 

9  15  33.74 

20)537 

21  14  57.5 

8.654 

9  17  36.81 

2.0487 

21    6  15.6 

8.749 

9  19  39.58 

20)437 

20  57  2a4 

ejBao 

9  21  42.06 

2.0387 

20  48  36.0 

8.917 

9  23  44.24 

2.0337 

20  39  38.4 

90)09 

9  25  46.11 

20)987 

N.20  30  35.7 

9.087 

SATURDAY  28. 


0 

9  27  47.68 

20)938 

N.20  21  27.9 

9.171 

1 

9  29  48.95 

20)189 

20  12  15.1 

9.955 

2 

9  31  49.94 

2.0140 

20    2  57.4 

9J37 

3 

9  33  50.64 

20)091 

19  53  34.7 

9.418 

4 

9  35  51.04 

2.0043 

19  44    7.2 

9.498 

5 

9  37  51.15 

10)995 

19  34  34i) 

9.577 

6 

9  39  50.98 

10)947 

19  24  57.9 

9.655 

7 

9  41  50.52 

1.9899 

19  15  ia2 

9.732 

8 

9  43  49.77 

1.9859 

19    5  29.9 

9.809 

9 

9  45  48.74 

1.9805 

18  55  39.1 

9.885 

10 

9  47  47.43 

10)756 

18  45  43.7 

90)60 

11 

9  49  45.84 

1.9719 

18  35  43i) 

10.034 

12 

9  51  43.98 

1.9666 

18  25  39.6 

10.107 

13 

9  53  41.84 

1.9690 

18  15  31.0 

10.178 

14 

9  55  39.43 

10)575 

18    5  18.1 

10.949 

15 

9  57  3a76 

10)531 

17  55    1.0 

10.319 

16 

9  59  33.82 

1.9487 

17  44  39.7 

10.3A0 

17 

10    1  30.61 

1.9443 

17  34  14.3 

10.458 

18 

10    3  27.13 

10»99 

17  23  44.7 

10.596 

19 

10    5  23.39 

1.9356 

17  13  11.1 

10.5r3 

20 

10    7  19.40 

1.9314 

17    2  33.6 

10.659 

21 

10    9  15.16 

1.9979 

16  51  52.1 

10.794 

22 

10  11  10.67 

1.9930 

16  41    a7 

10.788 

23 

10  13    5.93 

10)189 

16  30  17.5 

10.851 

24 

10  15    OiK) 

10)148 

N.16  19  24.61 

100)13 

JUNG,  1873. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Rigbt  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Asconsion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

SUl 

NDAl 

'  29. 

MONDAY  30. 

Ii    in     M 

8 

Q         1         II 

// 

h     111     8 

8 

O         /           // 

// 

0 

10  15    0.93 

1.9148 

N.16  19  24.6 

10.913 

0 

10  59  55.43 

1.8339 

N.ll  41  25.3 

19.177 

1 

10  10  55.69 

1.9108 

16    8  27i) 

10Jr75 

1 

11     1  45.32 

1.8309 

11  29  13.3 

13i»0 

3 

10  18  50.22 

1.9068 

15  57  27.5 

UXOR 

2 

11    3  35.06 

1.8376 

11  16  58.8 

13.963 

3 

10  20  44.51 

1.9023 

15  46  23.5 

11.096 

3 

11    5  24.65 

1.8351 

11    4  41.7 

13.305 

4 

10  22  38.56 

1.8991 

15  35  15.9 

11.155 

4 

11     7  14.08 

1.8337 

10  52  22.1 

19.346 

5 

10  24  32.:« 

1.8953 

15  24    4.8 

11J914 

5 

11    9    3.37 

1.8303 

10  40    0.1 

19.387 

6 

10  26  25.98 

1.8915 

15  12  50.2 

1I.S73 

6 

11  10  52.51 

1.8170 

10  27  35.7 

19.437 

7 

10  28  19.35 

1.8877 

15     1  32.2 

11.329 

7 

11  12  41.51 

1.8156 

10  15    8.9 

19.466 

8 

10  30  12.50 

1.8840 

14  50  10.8 

11.385 

8 

11  14  30.38 

1.8132 

10    2  39U3 

13.504 

9 

10  32    5.42 

1.8804 

14  38  4(5,0 

11.440 

9 

11  16  19.11 

1.8111 

9  50    8.4 

13J>43 

10 

10  33  58.13 

1.8768^ 

14  27  17.9 

11.494 

10 

11  18    7.71 

1.8090 

9  37  31.7 

19.579 

11 

10  35  50.63 

1.8733 

14  15  46.6 

11.546 

11 

11  19  56.19 

1.8070 

9  24  58.9 

13.615 

12 

10  37  42il3 

1.8899 

14    4  12.2 

11.601 

12 

11  21  44.55 

1.8050 

9  12  20i) 

19X51 

13 

10  39  35.02 

1.8665 

13  52  34.6 

11.653 

13 

11  23  32.79 

1.8031 

8  59  40.8 

19U{66 

14 

10  41  26.91 

1.8639 

13  40  53.9 

11.705 

14 

11  25  20i)2 

1.8013 

8  46  58.6 

19.793 

15 

10  43  18.59 

1.8598 

13  29  10.0 

11.755 

15 

11  27    8.95 

1.7996 

8  34  14.3 

12.754 

16 

10  45  10.08 

1.8567 

13  17  23.1 

11.805 

16 

11  28  56.87 

1.7«n9 

8  21  28.0 

19.787 

17 

10  47    1.38 

1.6535 

13    5  33.3 

11.854 

17 

11  30  44.69 

1.7963 

8    8  39.8 

19.819 

18 

10  48  52.50 

1.8504 

12  53  40.6 

11.902 

18 

11  32  32.42 

1.7948 

7  55  49.7 

12.P51 

19 

10  50  43.43 

1.8473 

12  41  45.0 

11.950 

19 

11  34  20.06 

1.7933 

7  42  57.7 

19.8S3 

20 

10  52  34.18 

1.8443 

12  29  46.6 

11.907 

20 

11  36    7.60 

1.7918 

7  30    3.9 

12.913 

21 

10  54  24.75 

1.8414 

12  17  45.3 

13.043 

21 

11  37  55.06 

1.7905 

7  17    8.2 

12JM3 

22 

10  56  15.15 

1.8385 

12    5  41.3 

13.088 

•22 

11  39  42.44 

1.7899 

7    4  10.7 

19.072 

23 

10  58    5.:38 

1.8357 

1 1  53  34.6 

13.133 

23 

11  41  29.75 

1.7880 

6  51  11.6 

]3J)00 

24 

10  59  55.43 

1.8329 

N.ll  41  25.3 

19.177 

24 

11  43  17.00 

1.7868! 

N.  6  38  10.8 

13.038 

PHASES  OF  THE  MOON. 


(l  h  m 

3>  First  Quarter, 2  18  19.3 

O  Full  Moon, 10  10  1.5 

C   Last  Quarter, 17  3  32.1 

#   New  Moon, 24  9  12.5 

d  h 

a  Apogee,    • 2  0.5 

C  Perigee, 14  2.5 

a  Apogee, 29  17.7 
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JUNG,  1S73. 


GREENWICH  MEAN  TIME. 

' 

LUNAR  DISTANCES. 

Sua 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

«l 

and 

Noon. 

of 

IIP»- 

of 

Vlh. 

of 

Kb 

of 

1^ 

1 

Position. 

Diff, 

Diff. 

Diff. 

Diff. 

Sun 

W. 

70  4V  4l> 

3419 

oil! 

72    9  44 

3433 

O          1         II 

73  31  34 

3437 

74  53  20 

3430 

Pollux 

W. 

30    6  55 

3067 

31  35  45 

3068 

33    4  32 

3079 

34  33  16 

3073 

Spica 
Mors 

E. 

GO  44  12 

3074 

59  15  31 

3079 

57  46  56 

3089 

56  18  25 

3087 

E. 

GG  29  34 

3038 

65    0    6 

3040 

63  30  43 

3044 

62    1  25 

3048 

Antares 

E. 

106  35  51 

3003 

la's    6  55 

3065 

103  38    3 

?069 

102    9  15 

• 

3071 

2 

Sun 

W. 

81  41  33 

3437 

83    3    8 

3437 

84  24  43 

M37 

85  46  18 

3435 

Pollux 

W. 

41  5G31 

3078 

43  25    8 

3077 

44  53  46 

3076 

46  22  25 

3075 

Spica 
Mars 

E. 

48  5G  4G 

3098 

47  23  34 

3099 

46    023 

3100 

44  32  13 

3101 

E. 

54  a5  52 

3060 

53    6  53 

3060 

51  37  55 

'3060 

50    8  57 

3060 

Antares 

E. 

94  45  51 

3078 

93  17  14 

3077 

01  48  36 

3077 

90  19  58 

3075 

3 

Sun 

W. 

92  Si  48 

3491 

93  56  41 

3417 

95  18  38 

3418 

96  40  41 

3407  ' 

Pollux 

W. 

53  46  IG 

3060 

55  15  14 

3056 

56  44  17 

3053 

58  13  26 

3047 

Jupiter 

W. 

21  11  37 

3187 

22  38    2 

3174 

24    4  42 

31^ 

25  31  37 

3150 

Spica 
Mars 

E. 

37  11  28 

3009 

35  43  17 

3099 

34  15    6 

3098 

32  46  «S4 

3097 

E. 

42  43  56 

3054 

41  14  50 

3053 

39  45  41 

3049 

38  16  29 

3045 

Antares 

E. 

82  56  14 

3063 

81  27  19 

3059 

79  58  19 

3055 

78  29  14 

3050 

4 

Sun 

W. 

103  32  38 

3S79 

104  55  26 

3365 

106  18  23 

3356 

107  41  30 

3346 

Pollux 

W. 

G5  40  55 

3014 

67  10  50 

3007 

68  40  54 

9998 

70  11    9 

8990 

Jupiter 

W. 

32  49  3(> 

3096 

34  17  51 

3066 

35  46  18 

3075 

37  14  58 

3064 

Regulus 

W. 

2937    1 

3070 

31    5  47 

3058 

32  34  48 

3045 

34    4    5 

3033 

Spica 
Mars 

E. 

25  25  48 

3100 

23  57  38 

3104 

22  29  33 

3109 

21     1  34> 

3117 

E. 

30  49  17 

3084 

29  19  34 

3090 

27  49  46 

3015 

26  19  52 

3011 

Antares 

E. 

71    2    7 

3018 

69  32  17 

3011 

68    2  18 

3003 

6632    9 

8994 

5 

Sun 

W. 

114  39  55 

3994 

116    4  13 

3989 

117  28  45 

3370 

118  53  31 

3358 

Pollux 

W. 

77  45  14 

»941 

79  16  41 

8930 

80  48  22 

9919 

82  20  17 

8907 

Jupiter 

W. 

44  41  43 

3008 

46  11  46 

8995 

47  42    5 

8983 

49  12  :£) 

3J70 

Regulus 

W. 

41  34  19 

S2971 

43    5    8 

S958 

44  36  13 

JS946 

46    7  :i4 

3933 

Antares 

E. 

58  58  3G 

»947 

57  27  17 

9937 

55  55  45 

8996 

54  23  59 

8915 

a  Aquilie 

E. 

105  48  57 

3830 

104  34  26 

3807 

103  19  31 

3765 

102    4  13 

3764 

Saturn 

E. 

112  41  35 

9941 

111  10    8 

8989 

109  38  26 

9918 

108    6  30 

3906 

G 

Sun 

W. 

126    1    9 

3101 

127  27  29 

3177 

128  54    6 

3163 

130  21    0 

3146 

Pollux 

W. 

90    3  42 

3845 

91  37  12 

8831 

93  10  59 

9818 

94  45    4 

9805 

Jupiter 

W. 

50  49  32 

2904 

58  21  46 

3891 

59  54  17 

3876 

61  27    6 

8833 

Regulus 

W. 

53  48  35 

8864 

55  21  40 

8850 

56  55    3 

3835 

58  28  45 

883! 

Antares 

E. 

46  41  29 

sav) 

45    8  13 

9843 

43  34  40 

3830 

42    0  51 

3817  1 

a  Aquil» 

E. 

95  42  21 

3667 

94  24  5.9 

3650 

93    7  19 

3R:f5 

91  49  22 

xao 

Saturn 

E. 

100  22  54 

8848 

98  49  21 

3899 

97  15  31 

3815 

95  41  23 

8801   • 

7 

Pollux 

W. 

102  40    1 

8733 

104  15  57 

9718 

105  52  13 

8704 

107  28  48 

9689 

1 
1 

Jupiter 

W. 

69  15  52 

8786 

70  50  a5 

3774 

72  25  37 

8758 

74    1    0 

9744 

1 
1 

Regulus 

W. 

m  21  59 

3747 

67  57  36 

8733 

69  33  3:3 

3717 

71    9  50 

9701 

1 

Antares 

E. 

34   7  a^> 

8753 

32  32    6 

3741 

30  56  20 

9738 

29  20  17 

9716 

ce  Aquilie 

E. 

85  15  49 

XM 

83  5(5  27 

3546 

82  36  54 

3537 

81  17  11 

3530 

J 

Saturn 

E. 

87  46    7 

8730 

86  10    7 

8715 

84  33  47 

3700 

82  57    7 

9686 

1 
.    8 

1 

Jupiter 

W. 

82    2  5.} 

9667 

83  40  17 

8653 

85  18    1 

9638 

86  56    5 

9633 

Repilus 

W. 

79  16  2;j 

9096 

80  54  43 

8610 

82  33  24 

3596 

84  12  25 

3580 

Spicn 

W. 

25  24    7 

9639 

27     1     1 

9666 

28  ;»  26 

3645 

30  16  20 

9631 

1 

Mars 

W. 

19  30  2(1 

9GG7 

21    7  50 

9M7 

22  45  41 

9699 

24  23  57 

8610 

>  a  Aquilse 

E. 

74  37    0 

3511 

n  16  48 

35  J  3 

71  56  37 

3515 

70  36  30 

35:» 

JUNE,  1873. 
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1 

1 

GREENWICH  MEAN  TIME. 

! 

1                                                         LUNAR  DISTANCES. 

o 

^j3 

Star'H  Name 

P.L. 

P.L. 

P.L. 

1 

'   PL 

and 

Midnight. 

of 

XVii. 

of 

XV II  111 

of 

XXP>. 

of 

^ 

Poeitiou. 

* 

Diff. 

Diff. 

Difl*. 

Diff. 

1 

1 

Sun 

W. 

0           t         " 

7<*  15    3 

3433 

C           /         /' 

77  36  43 

3434 

0           /         // 

78  58  21 

3436 

O           /         */ 

80  19  57 

3436 

Pollux 

W. 

3G     1  58 

3075 

37  30  38 

3077 

38  59  16 

3077 

40  27  54 

3078 

Spica 
Blare 

E. 

54  49  59 

3069 

53  21  36 

3093 

51  53  17 

3094 

50  25    0 

3096 

E. 

00  i«  12 

3051 

59    3    2 

saM 

57  33  56 

3056 

56    4  53 

3058 

Antarcs 

E. 

100  40  :«) 

3073 

99  11  47 

3075 

97  43    7 

3076 

96  14  28 

3078 

2 

Svs 

W. 

87    7  55 

3133 

88  29  34 

3431 

89  51  15 

3439 

91  12  59 

3434 

Pollux 

W. 

47  51    5 

3073 

49  19  48 

3070 

50  48  34 

3068 

52  17  23 

3065 

Spica 
Mars 

E. 

43    4    4 

3101 

41  35  55 

3101 

40    7  47 

3101 

38  39  38 

3100 

E. 

48  39  59 

3060 

47  11     0 

3050 

45  42    0 

3058 

44  12  59 

3056 

Antares 

E. 

88  51  18 

3073 

87  22  36 

3073 

85  53  52 

3069 

84  25    5 

3066 

1 

3 

Surf 

W. 

98    2  50 

3401 

99  25    5 

3304 

100  47  28 

3387 

102    9  59 

1 
3380  ' 

Pollux 

W. 

59  42  41 

3041 

61  12    3 

3095 

'62  41  32 

3039 

64  11    9 

3033 

Jupiter 

W. 

26  58  46 

3138 

28  26    9 

3iP8 

29  53  45 

3117 

31  21  34 

3106 

Spica  ' 
Mars 

E. 

31  18  41 

3097 

29  50  28 

3096 

28  22  14 

3096 

26  54    0 

3098 

E. 

36  47  12 

3043 

a5  17  51 

3038 

a3  48  25 

3034 

32  18  54 

3039 

Autare^ 

E. 

77    0    3 

3044 

75  30  45 

3039 

74    1  20 

3033 

72  31  48 

3036 

4     SD?f 

W. 

109    4  48 

3337 

110  28  17 

3337 

111  51  57 

3316 

113  15  50 

3306 

1 

Pollux 

W. 

71  41  34 

P98J 

73  12  11 

S973 

74  42  59 

2963 

76  14    0 

2951 

I 

Jupiter 

W. 

38  43  52 

3053 

40  12  59 

3043 

41  42  19 

3030 

43  11  54 

3019 

Regulus 

W. 

35  33  37 

3031 

37    3  24 

3008 

38  33  27 

2996 

40    3  45 

2983 

Spica 
Mars 

E. 

19  33  45 

3199 

18    6  10 

3146 

16  38  56 

3173 

15  12  13 

3309 

E. 

24*  49  53 

3006 

23  19  48 

3008 

21  49  38 

8999 

20  19  24 

2995 

1 

AntarcH 

E. 

65    1  49 

S985 

63  31  18 

0977 

62    0  36 

2967 

60  29  42 

2958 

5 

Sun 

W. 

120  18  32 

3345 

121  43  48 

3338 

12:3    9  19 

3319 

124  35    6 

3305 

Pollux 

W. 

83  52  27 

2(05 

85  24  52 

3883 

86  57  32 

8870 

88  30  29 

9858 

Jupiter 

W. 

50  43  29 

3958 

52  14  35 

8345 

53  45  57 

8931 

55  17  36 

2918 

Regulus 

W. 

.   47  39  12 

1J919 

49  11    7 

8905 

50  43  19 

3893 

52  15  48 

2878  ; 

Autares 

E. 

52  51  59 

9904 

51  19  45 

8^91 

49  47  15 

2880 

48  14  30 

1 
2867  { 

a  Aquilie 

E. 

100  48  33 

3743 

99  32  31 

3733 

98  16    8 

3703 

96  59  24 

3685 

1 

Satiuii 

E. 

106  34  19 

'KXH 

105    1  52 

8381 

103  29    9 

2869 

fOl  56  10 

2855 

«i 

Su.x 

W. 

131  48  11 

3133 

133  15  40 

31 IR 

134  43  28 

3104 

136  H  a3 

3088 

Pollux 

W. 

96  19  26 

3790 

97  54    7 

2776 

99  29    6 

2763 

101     4  24 

2747   j 

Jupiter 

W. 

03    0  13 

3848 

64  33  39 

8H33 

m    7  24 

2818 

67  41  28 

2803 

1 
( 

Rcffulus 

W. 

60    2  45 

2807 

61  37    4 

2790 

63  11  43 

2777 

64  46  41 

8763 

'  AiitarrK 

E. 

40  26  45 

2805 

38  52  23 

2798 

37  17  44 

2779 

35  42  48 

2766 

.  a  Aqutlns 

E. 

90  31     9 

3805 

8^)  12  40 

3591 

87  53  56 

3579 

86  34  59 

3567    '' 

!  -        Saturn 

1        • 

E. 

94    6  57 

2788 

92  32  13 

2773 

90  57  10 

2759 

89  21'  48 

2744 

7     Pollux 

W. 

109    5  43 

9G74 

110  42  58 

8659 

112  20  33 

8644 

113  58  28 

2629   i 

Jupiter 

W. 

75  36  42 

3739 

77  12  44 

2713 

78  49    7 

9698 

80  25  50 

2683 

Rectus 

W. 

• 

72  40  28 

2687 

74  23  26 

2673 

76    0  44 

2656 

77  38  23 

2640 

Aiitares 

E. 

27  43  59 

8705 

26    7  26 

2694 

24  30  38 

8684 

22  53  37 

2676 

j  a  Aquike 

E. 

79  57  2C 

3574 

78  37  22 

35)8 

77  17  18 

3515 

75  57  10 

3513 

Satum 

1 

E, 

81  20    8 

2C71 

79  42  49 

2656 

78    5  10 

8641 

76  27  11 

2636   ' 

8  ,  Jupiter 

W. 

88  34  30 

2607 

90  13  15 

2593 

91  52  20 

8578 

93  31  45 

2564 

Re|pilud 

W. 

85  51  47 

3566 

87  31  2i^ 

2551 

89  11  31 

2537 

90  51  53 

St533 

Soica 
MnrH 

W. 

31  54  4-^ 

8604 

a3  3:j  3:2 

,      2585 

35  12  48 

3566 

{Mi  52  30 

2548 

W. 

26    2  3e 

359U 

27  41  44 

2574 

29  21   15 

2557 

31     1     9 

3541 

a  Aquilcp 

E. 

69  1(1  26 

'    itvja 

67  5(>  3:^ 

XtXi 

m  m  48 

3546 

()5  17  15 

3560 
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GREENWICH  MEAN  TIME. 

LUiXAR  DISTANCES. 

Stiir'a  Kame 

P.L. 

P.L. 

P.L. 

P.L 

^a  1               and 

Midnight 

of 

XVh. 

of 

xvni»» 

of 

XXP>. 

of 

*            Poaitinn. 

Dim 

Diir. 

Diff 
2525 

Diff. 

1 

8 

Saturn 

E. 

O           /         // 

C8  12  15 

2553 

O            /         // 

m  32  l(j 

2539 

O            III 

64  51  57 

O           1         II 

63  11  19 

1 

2512 

9  ,  Jupiter 

W. 

101  53  39 

9195 

103  34  59 

24S2 

105  16  37 

2470 

106  58  3Q 

2458 

Rcgulus 

W. 

m  18  37 

2155 

101     0  51 

2441 

102  43  30 

2429 

104  26  23 

2417 

Spica 
:  Mars 

w. 

45  16  49 

2468 

46  58  47 

2454 

48  41    5 

2439 

50  23  44 

2426 

w^. 

39  25  58 

2468 

41     7  56 

2455 

42  50  13 

2441 

44  32  49 

2429 

Saturn 

E. 

54  43  27 

2446 

53    0  58 

2434 

51  18  12 

2422 

49  35    9 

2411 

a  Aquilo) 

E. 

58  44  25 

3679 

57  27  16 

37)5 

56  10  45 

3756 

54  54  57 

3802 

1  Foinallinut 

E. 

84  37  48 

2612 

82  59    9 

2599 

81  20  13 

2588 

79  41    2 

2578 

10     Spica 

W. 

.59    1  38 

2364 

60  46    5 

2353 

62  30  48 

2342 

64  15  47 

9332 

1  Mars 

W. 

53  10    9 

2371 

54  54  25 

2360 

56  38  57 

2350 

58  23  43 

2341 

Saturn 

E. 

40  56  10 

2363 

39  11  42 

2355 

37  27    2 

2348 

35  42  12 

2342 

nc  Aquilfl} 

E. 

48  50    4 

4M1 

47  40  42 

4237 

46  JJ2  51 

4344 

45  26  39 

4466 

Foinalhaut 

E. 

71  21  50 

2536 

m  41  27 

2530 

()8    0  56 

2525 

66  20  17 

3591 

1  a  Peg&si 

E. 

91  19  45 

2736 

89  43  5:J 

2726 

88    7  48 

2717 

86  31  31 

2708 

11 

Spica 

W. 

73    4  10 

2287 

74  50  28 

227« 

76  36  58 

2272 

78  23  38 

3366 

Mars 

W. 

67  10  49 

2300 

ijA  56  49 

2293 

70  42  59 

2287 

72  29  18 

3381 

i  Saturn 

E. 

26  56  21 

2328 

25  11    3 

23:fii 

23  25  50 

2:{:{8 

21  40  46 

3349 

Fotnalljaut 

E. 

57  56    9 

2317 

56  15  19 

2520 

54  34  34 

2595 

52  53  56 

3539 

a  Pcgasi 

E. 

78  27  46 

2684 

76  50  45 

2683 

75  13  42 

2683 

73  36  39 

2685 

12     Spica 
mars 

W. 

87  19    8 

^41 

89    6  35 

2237 

90  54    8 

2233 

92  41  46 

3331 

W. 

81  22  54 

2257 

83    9  57 

2253 

84  57    5 

2251 

8(;  44  17 

3249 

.        ,  Antares 

W. 

41  24  4-4 

!£241 

43  12    9 

2238 

44  59  43 

2232 

46  47  23 

3ii39 

'        ;  Foinalhaut 

E. 

44  34    2 

2599 

42  55    6 

2623 

41  16  41 

2649 

39  38  52 

3679 

i  n  Pcgasi 

E. 

65  32  38 

2716 

63  56  19 

2727 

62  20  15 

2741 

60  44  29 

2757 

Venud 

E. 

112    1  16 

2387 

110  17  2i 

2383 

108  33  2:3 

2381 

106  49  21 

3379 

13     Mars 

W. 

95  40  57 

1343 

97  28  21 

2243 

99  15  44 

j^43 

101    3    7 

3344 

Antares 

W. 

55  4(1  50 

2217 

57  34  52 

2216 

59  22  55 

2216 

61  10  59 

3316 

Fonialliaut 

E. 

31  42  48 

2939 

30  11  19 

3023 

28  41  35 

3124 

27  13  54 

3345 

a  Pogasi 

E. 

52  52    2 

2877 

51  19  14 

2912 

49  47  10 

2950 

48  15  55 

3993 

'  cr  Arietis 

E. 

92  42  45 

2296 

90  56  39 

2235 

89  10  32 

2295 

87  24  25 

3396 

Venus 

1 

1 

E. 

98    8  39 

2375 

96  24  28 

2375 

94  40  18 

2376 

92  56    9 

3378 

14  !  Mars 

W. 

109  59  33 

2254 

111  46  40 

2357 

113  33  43 

2360 

115  20  42 

3263 

Antares 

W. 

70  11    8 

2321 

71  59    4 

2224 

73  46  5(J 

2326 

75  34  45 

£239 

a  Pegasi 

E. 

40  55  31 

3309 

39  31  30 

3400 

38    9  13 

3502 

36  48  51 

3620 

CI  Arietis 

E. 

78  34  19 

2306 

76  48  28 

2310 

75    2  43 

2314 

73  17    4 

3319 

Venus 

E. 

84  16    2 

2389 

82  32  11 

2393 

80  48  26 

2396 

79    4  46 

3400 

Su.x 

E. 

125  15  41 

2516 

123  34  50 

2519 

121  54    3 

2521 

120  13  19 

3S94  ; 

15 

Antares 

W. 

84  32  41 

2246 

86  20    0 

2251 

88    7.12 

ims 

89  54  18 

3960 

1  a  Aquilao 

W. 

46  44  54 

4122 

47  54  34 

4021 

49    5  53 

3929 

50  18  43 

3848 

Saturn 

W. 

31  26  40 

2372 

33  13  20 

2272 

35    0    0 

2373 

36  46  39 

3274 

a  Arietis 

E. 

64  30  46 

2350 

62  45  59 

23'.8 

61     1  24 

3366 

59  17    1 

3375 

Venus 

E. 

70  27  56 

2424 

GS  44  56 

2430 

67    2    4 

2435 

65  19  19 

3441 

Sc.N 

E. 

111  50  49 

2543 

110  10  36 

2548 

108  30  29 

£>53 

106  50  29 

8557 

16 

Antares 

W. 

98  47  54 

2287 

100  34  13 

2293 

102*23 

S398 

104    6  25 

3304 

a  Aquilae 

W. 

56  41  27 

3547 

58    0  59 

3504 

59  21  19 

3465 

60  42  22 

3431 

Saturn 

W. 

45  39    6 

2300 

47  25  20 

2294 

49  11  28 

2998 

50  57  30 

8309 

a  Arietis 

E. 

50  38  45 

2433 

48  55  57 

2448 

47  13  30 

2463 

45  31  25 

3480 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

o 

*3 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

og 

and 

Noon. 

of 

Hill 

of 

VPi. 

of 

IXi'- 

of 

16 

Position. 

Diff. 
2447 

O            /         /( 

61  54  14 

Diff. 

Diff. 

Diff.   . 

Vcuus 

E. 

O           /         // 

G3  36  42 

2454 

o          #        // 

60  11  56 

9460 

58  29  47 

9467 

Sun 

E. 

105  10  35 

2563 

103  30  49 

2569 

101  51  11 

2574 

100  11  40 

2580  • 

17 

Antares 

W. 

105  52  18 

2311 

107  38    2 

2317 

109  23  36 

2394 

111    9    1 

3330 

ce  Aquilffi 

W. 

62    4    3 

3400 

6:3  26  19 

3373 

64  49    6 

3348 

66  12  22 

3327 

Satuni 

W. 

52  43  26 

2308 

54  29  14 

23IJ 

56  14  54 

9310 

58    0  26 

3324 

Fotnalhaut 

W. 

27  16  39 

3318 

28  42  27 

3126 

30  10    5 

3051 

31  39  15 

3366 

tt  Arietis 

E. 

43  49  43 

S498 

42    8  27 

3516 

40  27  39 

2539 

38  47  20 

35»   , 

Venus 

E. 

50    1  31 

2504 

48  20  23 

2511 

46  39  25 

9519 

44  58  38 

3597   ! 

Sun 

E. 

91  56  13 

2612 

90  17  34 

2616 

88  39    4 

2695 

87    0  43 

9639  \ 

18 

a  Aquilas 

W. 

73  13  53 

3256 

74  38  56 

3247 

76    4    9 

3949 

77  29  29 

3937 

Saturn 

W, 

m  45  59 

2355 

68  30  39 

2362 

70  15    9 

2366 

71  59  30 

3375 

Fomalhatit 

W. 

39  21  20 

2792 

40  55  58 

2769 

42  31    6 

9750 

44    6  39 

3734 

ce  Pegasi 

W. 

28  20  41 

5057 

29  16  52 

4771 

30  16  52 

4530 

31  20  18 

4395 

a  Arietis 

E. 

30  35  32 

2738 

28  59  43 

2789 

27  25    1 

9649 

25  51  37 

3921 

Venus 

E. 

36  37  a'> 

2571 

34  58    4 

2580 

33  18  41 

2589 

31  a9  31 

3509 

Son 

E. 

78  51  24 

2S69 

77  14    2 

2676 

75  36  50 

9684 

73  59  49 

3699 

19 

a  Aquile 

W. 

84  36  55 

3236 

86    2  22 

3240 

87  27  44 

3245 

88  53    0 

39SQ 

Satuni 

W. 

80  38  48 

2409 

82  22  10 

9417 

84    5  21 

9494 

85  48  22 

9431 

Fotnalhaut 

W. 

52    8  41 

2887 

53  45  38 

S683 

55  22  41 

9680 

56  59  48 

9676 

a  Pegasi 

W. 

37  17  20 

3661 

38  34  49 

,1576 

39  53  49 

3503 

41  14  10 

3439 

Sun 

E. 

65  57  19 

2732 

64  21  21 

2740 

62  45  34 

9746 

61    9  58 

3756 

20 

a  Aquilie 

W. 

95  56  56 

3303 

97  21    4 

3317 

96  44  56 

3332 

100    8  30 

3350 

Saturn 

w. 

94  20  48 

9469 

96    2  45 

2477 

97  44  31 

9485 

99  26    6 

9489 

Fomalhaut 

w. 

65    5  41 

9681 

m  42  47 

9683 

68  19  50 

9686 

09  56  49 

9669 

a  Pegasi 

w. 

48  11  20 

3220 

49  37    6 

3190 

51    3  27 

3165 

52  30  18 

3143  ' 

Sun 

E. 

53  14  45 

2800 

51  40  17 

2808 

50    6    0 

9818 

48  31  55 

9897 

21 

Saturn 

W. 

107  51  11 

2534 

109  31  37 

9542 

111  11  52 

9551 

112  51  55 

3559 

a  Aquilie 

W. 

107    0  55 

3456 

108  22    8 

3483 

109  42  52 

3511 

111    3    4 

3M1 

Fomalhaut 

W. 

78    0  16 

2715 

79  36  36 

9723 

81  12  47 

9793 

82  48  49 

9736 

a  Pegasi 

W. 

59  50  11 

3070 

61  18  57 

3061 

62  47  54 

3054 

64  16  59 

3046 

Sun 

E. 

40  44  32 

2875 

39  11  41 

9884 

37  39    2 

9895 

36    637 

9906 

27 

Sun 

W. 

30  17  32 

3357 

31  40  38 

3363 

33    3  37 

3370 

34  26  28 

3376 

Spica 
Mars 

E. 

76  33  23 

2989 

75    2  56 

9996 

73  32  38 

3004 

72    2  30 

3019 

E. 

84  52  33 

3069 

83  23  45 

3078 

81  55    8 

3066 

80  26  41 

3093 

28 

Sun 

W. 

41  18  59 

3406 

42  41    9 

3410 

44    3  14 

3415 

45  25  13 

1 
3491 

Spica 
Mars 

E. 

64  ai    5 

3046 

63    4  49 

3059 

61  35  40 

3057 

60    6  38 

3063 

E. 

73    6  41 

3129 

71  39    6 

3ias 

70  11  39 

3141 

68  44  19 

3146 

Antares 

E. 

110  26  41 

'MXt 

108  57  12 

3040 

107  27  49 

3046 

105  58  33 

9060 

29 

Sun 

W. 

52  13  51 

3440 

53  35  22 

3443 

54  56  50 

3445 

56  18  16 

9447 

SpicA 
Mars 

E. 

52  43    5 

3087 

51  14  39 

3091 

49  46  18 

3004 

48  18    1 

9096 

E. 

61  29  17 

3171 

60    2  3;} 

3174 

58  35  53 

3178 

57    9  17 

9161 

Antares 

E. 

98  33  31 

3070 

97    4  48 

3073 

95  36    6 

9076 

94    7  27 

9078 

30 

Sun 

W. 

63    4  57 

'  3452 

64  26  15 

3451 

65  47  34 

3450 

67    8  54 

9449 

Spica 
Mars 

E. 

40  57  35 

3111 

39  29  39 

3113 

38    1  45 

3114 

36  3:3  53 

3110 

E. 

49  57    3 

3190 

48  30  42 

3190 

47    4  21 

3191 

45  38    1 

3191 

Antares 

E. 

86  44  42 

3062 

85  16  11 

3063 

83  47  40 

30» 

82  19    8 

joei 

XVIII. 


JUNE,  1873, 


109 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 

c 

^^  ■        Stio-'M  Name 

P.L. 

P.L. 

P.L. 

P.L.   ' 

^  a                  and 

Midniffht. 

of 

xvi». 

of 

XVlllh. 

of 

XXIh. 

of     1 

■^ 

Position. 

E. 

^ 

DifT. 

Diff. 
9481 

Diff. 

Diff. 

* 

16 

Venus 

O            /         n 

56  47  48 

2474 

o         /       n 

55    5  58 

O          /         /< 

53  24  18 

2489 

O          1        t> 

51  42  49 

9497 

SCJN 

E. 

98  92  18 

3566 

96  53    4 

2593 

95  13  58 

3599 

a3  35    1 

9605 

17     Antares 

W. 

112  54  17 

i£07 

114  39  23 

9344 

116  24  18 

9350 

118    9    4 

9356 

a  Aquilie 

W. 

67  36    2 

3308 

69    0    4 

3393 

70. 24  25 

3978 

71  49    2 

3966 

Saturn 

w. 

59  45  50 

iXXil 

61  31    5 

3336 

63  16  12 

2349 

65    1  10 

2348 

,        '  Fomaihaut 

w. 

33    9  45 

ilBXi 

34  41  22 

3889 

36  13  55 

9851 

37  47  17 

2819 

a  Arietifl 

E. 

37    735 

SS91 

35  28  27 

2631 

33  50    1 

2655 

32  12  20 

3694 

Venus 

E. 

43  18    3 

SS3S 

41  37  39 

9544 

39  57  27 

2553 

38  17  27 

9561   ! 

SCN 

£. 

85  22  32 

9639 

83  44  30 

9646 

82    638 

2654 

80  28  56 

2661 

18     ^  Aquilte 

W. 

78  54  54 

3S34 

80  20  23 

3332 

81  45  54 

J2J3 

83  11  25 

3333 

Saturn 

W. 

73  43  41 

S»89 

75  27  42 

9388 

77  11  34 

2395 

78  55  16 

2402 

Fomaihaut 

W. 

45  42  ai 

9731 

47  18  46 

9710 

48  55  13 

9701 

50  31  52 

2693 

,  a  Pcgasi 

W. 

32  26  48 

4150 

33  36    3 

3999 

34  47  44 

3ir70 

36    1  34 

3758 

u  Arietia 

E. 

24  19  45 

3006 

22  49  40 

3110 

21  21  43 

3239 

19  56  20 

3399 

Venus 

E. 

30    035 

9610 

28  21  53 

2830 

26  43  25 

2631 

25    5  12 

9641 

Son 

E. 

72  22  58 

9699 

70  46  17 

9707 

69    9  47 

9716 

67  33  28 

2733 

19     a  Aquils 

W. 

90  18    8 

3959 

91  43    7 

3968 

93    7  56 

3278 

94  32  33 

3990 

Saturn 

W. 

87  31  12 

2436 

89  13  52 

3446 

90  56  21 

9453 

92  38  40 

2461 

Fomaihaut 

W. 

58  36  58 

2677 

60  14    9 

9676 

61  51  21 

9ffn 

63  28  32 

2678 

a  Pe^^asi 

W. 

42  35  42 

3383 

43  58  18 

'xm 

45  21  51 

3991 

46  46  13 

3953 

Suj? 

E. 

59  34  33 

9765 

57  59  19 

9773 

56  24  16 

9789 

54  49  25 

2791 

20     <x  Aquilie 

W. 

101  31  44 

3368 

102  54  37 

3387 

104  17    8 

3408 

105  39  15 

3432 

!  Saturn 

W. 

101    7  30 

9501 

102  48  42 

9509 

104  29  43 

9517 

106  10  33 

8S£>  ' 

Fomaihaut 

W. 

71  33  43 

9604 

73  10  31 

9608 

74  47  13 

9704 

76  23  48 

2709 

a  Pegasi 

W. 

53  57  36 

3194 

55  25  17 

3107 

56  53  18 

3092 

58  21  37 

3080 

Svy 

E. 

46  58    2 

9836 

45  24  21 

9845 

43  50  52 

2855 

42  17  36 

9S65 

1 
21      Saturn 

W. 

114  31  46 

9568 

116  11  25 

2377 

117  50  51 

9566 

119  30    5 

t 
9596 

ft  Aquilas 

W. 

112  22  43 

3573 

113  41  47 

3606 

115    0  13 

3645 

116  17  59 

3684 

Fonialhaut 

W. 

84  24  41 

9744 

86    023 

9751 

87  35  55 

9760 

89  11  16 

9767 

a  Pcgasi 

W. 

65  46  12 

3045 

67  15  29 

3049 

68  44  50 

3040 

70  14  13 

3039 

Scif 

E. 

34  34  26 

9917 

33    229 

9927 

31  30  45 

9939 

29  59  16 

99SQ 

27     Sex 

W. 

35  49  12 

3383 

37  11  49 

3388 

38  34  19 

3394 

39  56  42 

3400 

Spica 
Mars 

E. 

70  32  32 

3019 

69    2  43 

3096 

67  3;^    2 

3093 

m    329 

3039 

E. 

78  58  23 

3101 

77  30  15 

3108 

76    2  15 

3115 

74  34  24 

3193 

28     Sun 

W. 

46  47    6 

3435 

48    8  54 

3430 

49  30  37 

3433 

50  52  16 

3437  i 

Spica 
:  Mara 

E, 

58  37  43 

3068 

57    8  54 

3073 

55  40  12 

3078 

54  11  36 

3063 

E. 

67  17    7 

3153 

65  50    1 

3158 

64  23    1 

3163 

62  56    6 

3167   , 

Antares 

E. 

104  29  22 

3055 

103    0  17 

3060 

101  31  18 

3064 

100    2  24 

3067 

29     Sun 

W. 

57  39  39 

3449 

59    1    0 

3450 

60  22  20 

3451 

61  43  39 

3459 

«  Silica 
Mars 

E. 

46  49  49 

3101 

45  21  41 

3104 

43  53  36 

3106 

42  25  34 

3109 

E. 

55  42  45 

3183 

54  16  16 

3185 

52  49  49 

3188 

51  23  25 

3189  . 

Antares 

E. 

92  38  51 

3060 

91  10  17 

3061 

89  41  44 

3069 

88  13  13 

3089  1 

30 

SU5 

W. 

68  30  15 

3447 

69  51  38 

3445 

71  13    4 

3449 

72  34  33 

3438  ; 

!  Silica 
Blars 

E. 

35    6    3 

3119 

33  38  16 

3119 

32  10  30 

3191 

30  42  46 

3133 

E. 

44  11  41 

3190 

42  45  20 

^     3189 

41  18  58 

3188 

39  52  35 

31ti7 

Antares 

E. 

80  50  a*) 

3079 

79  22    0 

[      3077 

77  53  22 

3075 

76  24  42 

3079 

no 


JULY,  1873< 


1. 


AT  GREENWICH  APPARENT  NOON. 


.8 


O 

Cm 

O 

>i 

C3 


Tiies. 
Wed. 

Thur. 

Frid. 

Sat, 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sut. 

Sun, 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mod. 

Tues. 

Wed. 

Thur. 
Frid. 


a 
o 

9 

o 

C3 
P 


1 

o 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Itight  Ascension/ 


Diflf.  for 
1  lionr. 


ll      III          8  B 

6  41  58.38  10.340 

6  46     6.39,'  10.328 

6  50  14.10  10.314 


6  54  21.48   10.300 

6  58  28.521  10.285 

7  2  35.21    10.270 


7  6  41.53  10.254 
7  10  47.46.!  10.239 
7  14  52.99   10.222 


7  18  58.10 
7  23  2.79 
7  27    7.04 

7  31  10.83 
7  35  14.16 
7  39  17.02 

7  43  19.39 
7  47  21.26 
7  51  22.64 

7  55  23.51 

7  59  23.84 

8  3  23.62 

8  7  22.85 
8  11  21.50 
8  15  19.58 

8  19  17.07 
8  23  13.96 
8  27  10.24 

8  31  5.91 
8  35  0.97 
8  38  55.42 

8  42  49.24 
8  46  42.43 


10.205 
10.187 
10.168 

10.149 
10.129 
10.109 

10.089 
10.068 
10.046 

10.024 

10.002 

9.979 

9.956 
9.932 
9.908 

9.883 
9.858 
9.834 

9.808 
9.782 
9.756 

9.730 
9.704 


Apparent 
Deiiiuation. 


Diff.  for 
1  hour. 


N.23  6  23.0 
23  2  2.0 
22  57  16.8 


10.36 
11.37 

12.38 


Semi- 
diameter. 


Sidereal 

Time 

of  the 

Semi. 

dixunotei 

passing 

the 
Merid- 
ian. 


22  52     7.8   13.38    15  46.16 


22  46  34.8 
22  40  38.0 

22  34  17.7 
22  27  34.1 
22  20  27.1 

22  12  57.1 
22  5  4.2 
21  56  48.6 

21  48  10.2 
21  39  9.7 
21  29  46.9 

21  20  2.0 
21  9  55.5 
20  59  27.5 

20  48  38.1 
20  37  27.6 
20  25  56.1 


20  14 
20  1 
19  49 


4.1 
51.8 
19.2 


14.38 
15.36 

16.33 
17.30 
18.27 

19.23 
20.18 
21.12 


15  46.14 
15  46.14 
15  46.15 


15  46.18 
15  46.20 

15  46.22 
15  46.25 
15  46.28 

15  46.31 
15  46.35 
15  46.39 


22.06    15  46.43 
22.99    15  46.48 


23.91 

24.82 
25.72 
26.61 


15  46.53 

15  46.58 
15  46.64 
15  46.70 


27.49    15  46,77 


19  36  26.8 
19  23  14.8 
19     9  43.4 

18  55  53.1 
18  41  44.0 
18  27  16.5 


28.37 
29.24 

30.09 
30.93 
31.76 

32.59 
33.40 
34.20 


15  46.84 
15  46.92 

15  47.00 
15  47.09 
15  47.19 

15  47.29 
15  47.39 
15  47.50 


34.99 1  15  47.61 
ii5.76i  15  47.73 

36.51  i  15  47.85 


18  12  30.9;  37.26 ,  15  47.98 
N.17  57  27.6.  38.011  15  48.11 


68.78 
68.74 
68.70 

e8M 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 
68.28 
68.22 

68.15 
68.08 
68.01 

67.94 
67.86 
67.79 

67.71 
67.63 
67.55 

67.47 
67.39 
67.31 

67.22 
67.14 
67.05 

66.97 
66.88 
66.80 

66.71 
66.63 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


m       s 

3  32.11 
3  43.54 
3  54.66 


Diff.  for 
1  hour. ! 


8 

0.483 
0.472 
0.458 


4     5.45'  0.443 


4  15.91 
4  26.00 

4  35.73 
4  45.09 

4  54.03 

5  2.55 
5  10.66 
5  18.34 

5  25.56 
5  32.21 
5  38.59 

5  44.39 
5  49.68 
5  54.49 

5  58.79 

6  2.54 
6     5.75 

6  8.43 
6  10.52 
6  12.03 

6  12.96 
6  13.29 
6  13.00 


0.428 
0.413 

0.397  i 

0.382 

0.365 

0.348 
0.330 
0.311 

0.292 
0.272 
0.252 

0.232 
0.211 
0.190 

0.168 
0.146 
0.123 

0.100 
0.076 
0.052 

0.027 
0.002 
0.022 


6  12.12  0.048 
6  10.64;  0.074 
6     8.54  0.100 


6 
6 


5.81 


0.126 


2.45.  0.152 


KOTB.— Mean  Time  of  the  Semidiametor  passing  may  be  found  by  subtracting  Os.19  from  the  Sidereal  Time. 
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JULY,  1873. 


Ill 


AT  GREENWICH  MEAN  NOON. 

1 

• 

THE  SUN'S 

J4 

1 

JS 
%^ 

o 

1 

Tucs. 
Wed. 
Tliur. 

1 

o 

1 

1 

'     2 
3 

Equation  of 

Timo, 

tobe 
mbtracted 

from 

Mean 

Time, 

Diff.  for 
Ihour. 

Sidereal 

Timo 

or 

Kight  Ascenaiou 

of 

Mean  San. 

Apparent 
KightAscoosion. 

Diflf.  for 
1  hoar. 

Apparent 
Decimation. 

Diff.  for 
1  hour. 

Ii     m       u 

6  41  57.78 
6  46     5.76 
6  50  13.44 

10.339 
10.327 
10.313 

N.23     6  23.6 
23    2    2.7 
22  57  17.6 

10.36 
11.37 
12.38 

III         8 

3  32.08 
3  43.51 
3  54.63 

0.483 
0.472 
0.458 

Ji      m       8 

6  38  25.70 
6  42  22.25 
6  46  18.81  ' 

Frid. 

Sat. 

Sun. 

4 
5 
6 

6  54  20.79 

6  58  27.81 

7  2  34.46 

10.299 
10.284 
10.2C9 

22  52    8.7 
22  46  35.8 
22  40  39.2 

13.38 
14.38 
15.36 

4     5.42 

4  15.88 
4  25.97 

0.443 
0.428 
0.413 

6  50  15.37 
6  54  11.93 

6  58    8.49 

Mon. 
Tues. 

Wed. 

1 

7 
8 
9 

7     6  40.75 
7  10  46.66 
7  14  52.16 

10.253 
10.238 
10.221 

22  34  19.0 
22  27  35.4 
22  20  28.6 

16.33 
17.30 
18.27 

4  35.70 
4  45.06 
4  54.00 

0.397 
0.382 
0.365 

7    2     5.05 
7     6     1.60' 
7    9  58.16 

'  lliur. 
Frid. 
Sat. 

10 
11 
12 

7  18  57.24 
7  23     1.91 
7  27     6.14 

10.206 
10.180 
10.167 

22  12  58.7 
22     5     5.9 
21  56  50.3 

19.23 
20.18 
21.12 

5    2.52 
5  10.63 
5  18.31 

0.348 
0.330 
0.311 

7  13  54.72  ! 
7  17  51.28 

7  21  47.83 

1 

Sun. 
Moo. 
Tues. 

13 
14 
15 

7  31     9.92 
7  35  13.23 
7  39  16.07 

10.148 
10.128 
10.108 

21  48  12.2 
21  39  11.8 
21  29  49.1 

22.06 
22.99 
23.91 

5  25.52 
5  32.28 
5  38.56 

0.292 
0.272 
0.252 

7  25  44.40 
7  29  40.95 , 
7  33  37.51 

Wed. 

Thur. 
Frid. 

IG 
17 
18 

7  43  18.43 
7  47  20.29 
7  51  21.65 

10.088 
J  0.067 

'  10.046 

» 

21  20     4.4   24.82 
21     9  58.0|  25.72 
20  59  30.1    26.61 

5  44.36 
5  49.66 
5  5^1.47 

0.232 
0.211 
0.190 

7  37  34.07 
7  41  30.63 
7  45  27.18 

Sat 

Sun. 

Mod. 

19 
20 
21 

7  55  22.51 

7  59  22.82 

8  3  22.60 

10.024 

10.002 

9.979 

20  48  40.8   27.49 
20  37  30.4   28.37 
20  25  59.0  29.24 

5  58.77  1  0.108 

6  2.52    0.140 
6     5.74    0.123 

7  49  23.74 
7  53  20.30 

7  57  16.86 

Tues. 
Wed. 
Thur. 

22 
23 
24 

8    7  21.82 
8  11  20.47 
8  15  18.55 

9.956 
9.932 
9.908 

20  14    7.1 
20     1  54.9 
19  49  22.5 

30.09 
30.93 
31.70 

6     8.41 
6  10.50 
6  12.02 

O.IOO 
0.076 
0.052 

8     1   13.41 
8     5    9.97 
8     9     6.53 

1 

Frid. 
Sat.     ' 
Sun. 

25 
26 
27 

1 
8  19  16.04      9.883 
8  23  12.93      9.85d 

8  27     9.21      9.834 

1 

19  36  30.2 
19  23  18.2 
19     9  47.0 

32.59 
33.40 
34.20 

6  12.96 
6  13.29 
6  13.01 

0.027 
0.002 
0.022 

8  13    3.08 
8  16  59.64 
8  20  56.20 

Mon. 
Tues. 
Wed.  . 

28 
29 
30 

8  31     4.89 
8  34  59.96 
8  :18  54.42 

9.808 
9.782 
9.750 

18  55  56.7   34.99 
18  41  47.7   35.76 
18  27  20.2'  3G.51 

1 

6  12.13 
6  10.65 
6     8.55 

0.048 
0.074 
0.100 

8  24  52.76 
8  28  49.31 
8  32  45.H7 

Thur.  ' 
Frid.   . 

Nont— 1 

31 
32 

8  42  48.25  1    9.730 
8  46  41.45      9.704 

18   12  31.7    .37.20 
N.17  57  31.4   3-<.01 

6     5.82 
6     2.47 

0.120 
0.152 

8  36  42.43 

8  40  38.98 

Diff.  for  1  honr. 
+9*.8565 

• 

midiAmctcr  for  \lca 

D  Noon  Du 

ly  be  tt«Hiuue(l  the  uaiuc  an  tliiit  fur  Apimrcnt  Noon. 
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Ill 


AT  GREENWICH  MEAN  NOON. 


C 
O 

,d 


1 

2 
3 


5 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

:  27 

I 

28 
29 
30 

i.31 
32 


o 

O 
P 


182 
183 
184 

185 
186 

187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 

212 
213 


THE  SUN'S 


IVw  LONGITUDE. 


99  38  46.7 

100  35  58.8 

101  33  10.6 

102  30  22.1 

103  27  33.5 

104  24  44.8 

105  21  56.0 

106  19    7.3 

107  16  18.6 

108  13  30.1 

109  10  41.9 

110  7  54.0 

111  5    6.6 

112  2  19.7 

112  59  33.4 

113  56  47.9 

114  54    3.2 

115  51  19.2 

116  48  35.9 

117  45  53.4 

118  43  11.7 

119  40  30.8 

120  37  50.7 

121  35  11.4 

122  32  32.8 

123  29  54.8 

124  27  17.5 

125  24  40.8 

126  22    4.8 

127  19  29.4 

128  16  54.6 

129  14  20.2 


// 


// 


38  34.7 
35  46.6 
32  58.2 

30  9.5 
27  20.7 
24  31.8 

21  42.8 
18  53.9 
16    5.0 

13  16.3 

10  27.9 

7  39.8 


4 

2 

59 


52.2 

5.2 

18.7 


56  33.0 
53  48.1 
51     4.0 

48  20.6 
45  37.9 
42  56.0 

40  14.9 
37  34.6 
34  55.2 

32  16.4 
29  38.2 
27    0.7 

24  23.9 

21  47.8 
19  12.2 

16  37.2 
14    2.6 


Biff,  for 
1  hour. 


43.01 
43.00 
42.98 

42.08 
42.97 
42.97 

42.97 
42.97 
42.98 

42.99 
43.00 
43.02 

43.04 
43.00 
43.08 

43.11 
43.15 
43.18 

43.21 
43.24 
43.28 

43.31 
43.34 
43.37 

43.40 
43.43 
43.46 

43.49 
43.51 
43.54 

43.5G 
43.58 


LATITUDE 


// 


+0.28 
0.19 
+0.09 

-0.03 
0.16 
0.29 

0.42 
0.54 
0.64 

0.71 
0.74 
0.74 

0.73 
0.68 
0.61 

0.51 
0.39 
0.26 

-0.13 

0.00 

+0.13 

0.25 
0.34 
0.40 

0.43 
0.43 
0.40 

0.35 
0.27 
0.17 

+0.05 
-0.08 


Logoritlim 

of  tho 

BadinB  Vector 

of  the 

Earth. 


0.0072199 
.0072180 
.0072141 

.0072083 
.0072007 
.0071914 

.0071805 
.0071681 
.0071542 

.0071388 
.0071220 
.0071038 

.0070841 
.0070628 
.0070398 

.0070151 
.0069885 
.0069599 

.0069292 
.0068963 
.0068611 

.0068235 
.0067834 
.0067407 

.0066954 
.0066^176 
.0065973 

.0065446 
.0064897 
.0064326 

.0063735 
0.0063125 


Diff.  for 
Ihoar. 


-  0.3 
1.2 
2.0 


2.8 
3.5 
4.2 

4.8 
5.4 
6.0 

6.7 
7.3 
7.9 

8.5 
9.2 
9.9 

10.7 
11.5 
12.4 

13.3 
14.2 
15.2 

16.2 
17.2 

18.2 

19.3 
20.3 
21.3 

22.3 
23.2 
24.1 

25.0 
-25.8 


XoTB:  A  corrofipondft  1o  the  trtte  cijuinux  of  tho  <hilo,  A'  to  tho  tncaii  equinox  of  JaniiAvy  Oil. 


Mean  Time 

of 
Sidereal  Oh. 


n     m       a 

7  18  43.66 
7  14  47.75 
'^  10  51.84 

7  6  55.93 
7  3  0.01 
6  59  4.09 

6  55  8.18 
6  51  12.27 
6  47  16.36 

6  43  20.44 
6  39  24.53 
6  35  28.62 

6  31  32.71 
6  27  36.79 
6  23  40.88 

6  19  44.97 
6  15  49.06 
6  11  53.15 

6  7  57.24 
6  4  1.33 
6  0  5.42 

5  56  9.50 
5  52  13.59 
5  48  17.68 

5  44  21.77 
5  40  25.85 
5  36  29.94  ' 

5  32  34.03 
5  28  38.12 
5  24  42.21 

5  20  46.30 
16  50.40 


5 


Diff.  fur  1  hour. 
—  9».82iW 


IV. 


JUIiY,  1873* 


lis 


1 

1 

1 

GREENWICH  MEAN  TIME. 

• 

• 

THE 

• 

MOON'S 

o 

« 

C 

1 

SKMIDIAMETEB. 

HORIZONTAL 

,    PARALLAl. 

MXRIDIAlf  PASSAGE. 

AGE. 

Xoon. 

Hidoight. 

JSooUt 

IMff.  for 
1  boar. 

Midnight 

Diff.  for 
Ihonr. 

Diff.  for 
Ihoar. 

^oon. 

1 

2 
3 

14  49.0 

14  53.7 

15  1.1 

14  51.0 

14  57.1 

15  5.8 

54  15.9 

54  33.2 

55  0.3 

+d'.5i 

0.93 
1.34 

54  23.3 

54  45.5 

55  17.5 

'I 
+0.71 

1.13 

1.53 

h      m 

5  13.3 

5  63.2 

6  33.7 

m 
1.66 

1.67 

1.72 

d 

6.6 
7.6 
8.6 

4 
5 
6 

15  11.1 
15  23.2 

15  36.8 

15  16.9 
15  29.9 
15  44.0 

• 

55  36.9 

56  21.5 

57  11.6 

1.70 
1.09 
2.1G 

55  58.3 

56  46.0 

57  37.8 

1.86 
2.10 
2.19 

7  16.2 

8  1.9 
8  52.0 

1.83 
1.99 
2.19 

9.6 
10.6 
11.6 

7 
8 
9 

15  51.1 

16  4.8 
16  16.7 

15  58.1 

16  11.1 
16  21.6 

58    4.1 

58  54.4 

59  38.2 

2.17 
1.99 
1.62 

58  29.8 

59  17.4 
59  56.2 

2.11 
1.83 
1.37 

9  47.1 

10  47.1 

11  50.3 

2.41 
2.59 
2.66 

12.6 
13.6 
14.6 

10 
11 
12 

16  25.7 
16  30.8 
16  31.8 

16  28.8 
16  31.8 
16  30.8 

60  11.0 
60  29.9 
60  33.6 

1.09 
+0.47 
-O.IG 

60  22.4 
60  33.7 
60  29.8 

0.79 
+0.15 
'>0.46 

12  54.0 

13  55.2 

14  52^ 

2.62 

2.48 
2.30 

15.6 
16.6 
17.6 

13 
U 
15 

16  28.8 
16  22.5 
16  13.8 

16  26.0 
16  18.4 
16    8.9 

60  22.6 
59  59.5 
59  27.5 

0.73 
1.17 
1.4G 

60  12.4 
59  44.3 
59    9.4 

0.97 
1.33 
1.55 

15  46.0 

16  36.2 

17  24.5 

2.15 
2.04 
1.99 

18.6 
19.6 
20.6 

16 
17 

18 

16    3.7 
15  53.1 
15  42.6 

15  58.4 
15  47.8 
15  37.5 

58  50.4 
58  11.4 
57  32.6 

• 

l.GO 
1.63 
1.59 

58  31.0 
57  61.9 
57  13.8 

1.63 
1.62 
1.54 

18  12.3 

19  0.7 
19  50.6 

2.00 
2.05 
2.12 

21.6 
22.6 
23.6 

19 
20 
21 

15  32.5 
15  23.1 
15  14.6 

15  27.7 
15  18.7 
15  10.7 

56  55.6 
56  21.8 
55  50.1 

1.49 
1.37 
1.24 

56  38.1 
56    5.3 
55-35.6 

1.43 
1.30 
1.17 

20  42.4 

21  35.8 

22  29.8 

2.20 
2.25 
2.24 

24.6 
25.6 
26:6 

22 
23 
24 

15    7.0 
15    0.2 
14  54.5 

15    3.5 
14  67.2 
14  52.1 

55  21.9 
54  57.2 
54  36.2 

I.IO 
0.9G 
0.79 

55    9.1 
54  46.2 
54  27.2 

1.03 
0.88 
0.70 

23  23.0 

i 
0  14.2 

2.18 
2.07 

27.6 

28.6 

0.1 

25 
26 
27 

14  49.9 
14  46.7 
14  45.0 

14  48.1 
14  45.6 
14  44.8 

54  19.8 
54    7.3 
54     1.1 

0.60 

0.39 

-0.12 

54  18.6 
54    3.4 
54    0.6 

0.50 

-o.te 

+0.D3 

1     2.4 

1  47.6 

2  30.1 

1.94 
1.82 
1.73 

1.1 
2.1 
3.1 

28 
29 
30 

14  45.2 
14  47.6 
14  52.5 

14  46.1 
14  49.8 
14  55.9 

54    2.0 
54  10.9 
54  28.8 

+0.19 
0.66 
0.94 

54    5.4 
54  18.7 
54  41.3 

0.37 
0.75 
1.13 

3  10.7 

3  50.3 

4  30.0 

1.66 
1.64 
1.67 

4.1 

5.1 

.  6.1 

31 
32 

14  59.9 

15  9.9 

15    4.6 
15  15.8 

54  56.1 
65  32.7^ 

1.33 

+1.71 

55  13.2 
55  54.4 

1.52 
+1.89 

5  10.8 
5  54.1 

1.74 
1.87 

7.1 
8.1 

8 
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JUIiY,  1873. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AscenaioD. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  ABcension. 

IMff. 
for  1  m. 

DeclinAtion. 

Diff. 
forlm. 

• 

TUl 

2SDA 

Y  1. 

THURSDAY  3. 

k    m      B 

S 

O        #        //           // 

h    m      8 

a 

S,  1    7    5.8 

M 

0 

11  43  17.00 

1.7868 

N.  6  38  10.8 

13.038 

0 

13    9    7.75 

1.8194 

133)7 

1 

11  45    4.18 

1,7857 

6  25    8.3 

13.055 

1, 

13  10  56.99 

uium 

4  2C  42.1 

133)9 

2 

11  46  51i29 

1.7847 

6  12    4.2 

13.089 

2 

13  12  46.39 

1.8947 

4  34  18.0 

13.596 

3 

11  48  38.35 

1.7838 

5  58  58.5 

13.108 

3 

13  14  35.95 

1.8974 

4  47  53.6 

133)0 

4 

11  50  25.35 

1.7830 

5  45  51.3 

13.133 

4 

13  16  25.68 

1.8309 

5    1  28.8 

13JM3 

5 

11  52  12.30 

uiesQ 

5  32  42.6 

13.158 

5 

13  18  15.58 

1.6331 

5  15    3.6 

13.576  ; 

6 

11  53  59J21 

1.7815 

5  19  32.4    13.183 

6 

13  20    5.65 

1.8361 

5  28  37.9 

13J67, 

7 

11  55  46.08 

1.7808 

5    6  20.8|  13.905 

7 

13  21  55.90 

1.8399 

5  42  11.7 

13.656 

8 

11  57  32.91 

1.7803 

4  53    7.8i   13J298 

8 

13  23  46.35 

1.8494 

5  55  44.8 

13.648 

9 

11  59  19.71 

1.77U7 

4  39  53.5    13.350 

9 

13  25  36.99 

1.8456 

6    9  17.3 

13437 

10 

12    1    6.47 

1.7793 

4  26  37.8    13J37J 

10 

13  27  27.82 

1.6489 

6  22  49.2 

13495' 

11 

12    2  53.21 

1.7789 

4  13  20S) 

13.399 

11 

13  29  18.85 

1.8593 

6  36  20.4 

13413 

12 

12    4  39.94 

1.7786 

4    0    2.8 

13.319 

12 

13  31  10.09 

1.8558 

6  49  50.7 

13400 

13 

12    6  26.65 

1.7784 

3  46  4a5 

i3.:i:« 

13 

13  33    1.54 

1.6S93 

7    3202 

13.485 

14 

12    8  13.35 

1.7783 

3  33  23.0 

13.351 

14 

13  34  53.20 

1.8999 

7  16  48.9 

13.469 

15 

12  10    0.05 

1.7762 

3  20    1.4 

1330 

15 

13  36  45.09 

1.8667 

7  30  16.6 

13.453  i 

16 

12  11  46.74 

1.7783 

3    6  38.7 

13.367 

16 

13  38  37.20 

1X705 

7  43  43.3 

13.436. 

17 

12  13  33.44 

1.7784 

2  53  14.9 

13.404 

17 

13  40  29.54 

1.6743 

7  57    9.0 

13.419  1 

18 

12  15  20.15 

1.7786 

2  39  50.2 

13.490 

18 

13  42  22.12 

1.8789 

8  10  33.6 

13.401 

19 

12  17    6.87 

1.7788 

2  26  24.5 

13.436 

19 

13  44  14.94 

1.8893 

8  23  57.1 

13489 

20 

J2  18  53.61 

1.7791 

2  12  57.9 

13.451 

20 

13  46    8.00 

1.8865 

8  37  19.4 

13469 

21 

12  20  40.37 

1.7795 

1  59  30.4 

13.466 

21 

13  48    1.32 

1.8907 

8  50  40.4 

13440 

22 

12  22  27.15 

1.780O 

1  46    2.0 

13.480 

22 

13  49  54.89 

1.8950 

9    4    0.2 

13417 

23 

12  24  13.96 

1.7805 

N.  1  32  32.8 

13.493 

23 

13  51  48.72 

1.8994 

S.  9  17  18.6 

13494 

wed: 

NESD 

AY  2. 

Fl 

LIDAY 

4. 

0 

12  26    0.81 

1.78U 

N.  1  19    2.8 

133)5 

0 

13  53  42.82 

1.9039 

S.  9  30  35.5 

13470 

1 

12  27  47.70 

1.7818 

1    5  32.1 

13.517 

1 

13  55  37.19 

13)84 

9  43  50.9 

13445 

2 

12  29  34.63 

1.7896 

0  52    0.7 

13.598 

2 

13  57  31.83 

\jai30 

9  57    4.9 

13419 ; 

3 

12  31  21.61 

1.7635 

0  38  28.7 

133» 

3 

13  59  26.75 

1J)177 

10  10  17;) 

13.199  1 

4 

12  33    8.65 

1.7844 

0  24  56.0 

13.549 

4 

14    1  21.96 

1.9995 

10  23  28.0 

13.164 

5 

12  34  55.75 

1.7854 

N.  0  11  22.7 

13459 

5 

14    3  17.45 

13373 

10  36  37.0 

13.135 

6 

12  36  42i)0 

1.7865 

S.  0    2  11.1 

133» 

6 

14    5  13.24 

13)92 

10  49  44.2 

13.105 

7 

12  38  30.12 

1.7877 

0  15  45.4 

13.576 

7 

14    7    9.33 

1.9373 

11    2  49.6 

IZJ/ti  ' 

8 

12  40  17.42 

1.7889 

0  29  20.2 

1S3« 

8 

14    9    5.72 

1J9494 

11  15  5ai 

13449 

9 

12  42    4.79 

1.7909 

0  42  55.4 

13J»0 

9 

14  11    2.42 

1.9476 

11  28  54.7 

13409 

10 

12  43  52.24 

1.7916 

0  56  31.0 

133)6 

10 

14  12  59.43 

1.9599 

11  41  54ja 

19475 

11 

12  45  39.78 

1.7931 

1  10    6.9 

133)1 

11 

14  14  56.76 

IMSSi 

11  54  51.6 

19409 

12 

12  47  27.41 

1.7947 

1  23  43.1 

133)6 

12 

14  16  54.42 

IJKX 

12    7  46.9 

19403 

13 

12  49  15.14 

1.7963 

1  37  19.6 

13X10 

13 

14  18  52.40 

1.9699 

12  20  40.0 

19.666  , 

14 

12  51    2.96 

1.7960 

1  50  56.3 

13.613 

14 

14  20  50.72 

1.9748 

12  33  30.8 

19.897  i 

15 

12  52  50.69 

1.7998 

2    4  33i2 

13.616 

15 

14  22  49.37 

1.9804 

12  46  19J2 

19.767 

16 

12  54  38.93 

1.8016 

2  18  10.2 

.13.618 

16 

14  24  48.37 

1.9861 

12  59    5.2 

19.746 

17 

12  56  27.08 

13)35 

2  31  47.3 

13U»8 

17 

14  26  47.71 

13)19 

13  11  48.7 

19.704  1 

18 

12  58  15^ 

1.8056 

2  45  24.4 

13.618 

18 

14  28  47.40 

1.9978 

13  24  29.7 

19461  ! 

19 

13    0    3.75 

13)77 

2  59    1.5 

13.618 

19 

14  30  47.45 

93)37 

13  37    8.1 

19417 

20 

13    1  52J27 

13)99 

3  12  38.6 

13.017 

20 

14  32  47.85 

9.0098 

13  49  43.7 

19471  1 

21 

13    3  40i« 

1.8191 

3  26  15.6 

13.616 

21 

14  34  48.6^<i 

9.0159 

14   2  ia6 

19494  • 

22 

13    5  29.72 

1.8144 

3  39  52.5    13U}14 

22 

14  Si)  49.76 

9.0931 

14  14  4a6 

19.476 

23 

13    7  18.66 

13169 

3  53  29.21  13.611 

*S.    4      7     5A    13.607 

23 

14  38  51.21^ 

9U)384 

14  27  ia7 

19.497 

24 

13    9    7.75 

1.8194 

24 

14  40  5:).17 

9.034T 

9. 14  39  37.9 

19477 

VI. 


JULY,  1878. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Uoor. 


I 


AflMnsioiL 


Diif 
for  Im. 


Dedination. 


Diff. 
for  1  m. 


Hour.  Eight  Aucennlon.  f^^f^ 


Declinstlon. 


Diff. 
forlm. 


0 
1 

3 
4 
5 
G 
7 
8 
9 
10 
11 

13 
14 
15 
1(1 
17 
18 
1S> 
20 
21 
23 
23 


SATURDAY  5. 


h     m 

14  40 
14  42 
14  44 
14  47 
14  41) 
14  51 
14  53 
14  55 
14  57 
14  50 


15 
15 
15 
15 


1 
3 
5 
7 


15  10 
15  12 
15  14 
15  16 
15  18 
15  20 
15  23 
15  25 
15  27 
15  29 


53.17 

55.44 

58.10 

1.15 

4.60 

8.44 

12.09 

17.35 

22.41 

27.89 

83.80 

40.13 

4a88 

54.061 

1.68 

9.73 

18.23 

27.17 

da55 

46.38 

5a67 

7.41 

18.62 

30.29 


8 

9.0347 
3.0411 
S.0476 
9J)54Q 
3.0606 
3.0674 
9.0743 
9.0810 
9.0679 
9.0040 


9. 
9. 
3. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 


019 
090 
161 
933 
306 
379 
453 
S97 
609 
677 
753 


906 
083 


a 


H 


s. 


4  39  37.9 

4  51  59.0 

5  4  16.9 
5  16  31.6 
5  28  43.0 
5  40  51.0 

5  52  55.6 

6  4  56.7 
6  16  54.1 
6  28  47.8 
6  40  37.8 

6  52  23.9 

7  4  6.0 
7  15  44.1 

27  18.1 


7 
7 


38 
50 
1 
12 
24 
8  35 
8  46 

8  57 

9  8 


7 

8 
8 
8 


47.9 
13.4 
34.5 
51.1 

3.2 
10.6 
13.3 
11.1 

4.01 


SUNDAY  6. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

!7 

18 

19 

20 

21 

22 

23 

24 


15  31 
15  33 
15  36 
15  38 
15  40 
15  42 
15  45 
15  47 
15  49 
15  51 
15  54 
15  56 
15  58 


16 
16 
16 
16 


1 
3 
5 

8 


10  10 
16  12 


IG 
10 


15 
17 


IG  19 
10  22 
1G24 
16  26 


42.421 
55.02 

8.09 
21.63 
35.65 
50.14 

5.11 
20.56 
36.49 
52.91 

9.81 
27.20 
45.07 

3.43 
22.28 
41.62 

1.44 
21.75 
42^ 

3.86 
25.64 
47i>l 
10.67 
33J92 
57.65 


9J906I 
9J8I39 
9J9218 
9.9997 
9.9376 
9J94SS 
9.953S 
9.9615 
9.9606 
9J9777 
9J9857 
9.9938 
9<3»19 
9.3101 
9^183 
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9.1764 

6  14  38.0 

15.949 

6 

1  27  18.33 

9.0889 

6  27  41.1 

15JJ75 

7 

23  47  5a66 

9.1796 

5  58  41.0 

15.970 

7 

1  29  23.67 

9.0IB99 

6  42  56.2 

15.998 

8 

23  50    a90 

9.1689 

5  42  42.2 

15.989 

8 

1  31  29.03 

9.0895 

6  58    8.5 

15.181 

9 

23  52  13.92 

9.1659 

5  26  42.3 

16.007 

9 

1  33  34.41 

9.0898 

7  13  17.9 

15.139 

10 

23  54  2a72 

9.1616 

5  10  41.4 

16.093 

10 

1  35  39.81 

9.0909 

7  28  24.3 

15.081 

11 

23  56  33.31 

9.1561 

4  54  39.6 

16.037 

11 

1  37  45.24 

9.0908 

7  43  27.6 

15.099 

12 

23  58  42.69 

9.1547 

4  38  37.0 

16.049 

12 

1  39  50.71 

9.0914 

7  58  27.8 

14.97C 

13 

0    0  51.87 

9.1513 

4  22  33.7 

16.060 

13 

1  41  56.21 

9.0990 

8  13  24.8 

14.0-23 

14 

0    3    0.85 

9.1481 

4    6  29.8 

16.070 

14 

1  44    1.75 

9.0998 

8  28  18.G 

14.669 

15 

0    5    9.64 

9.1450 

3  50  25.4 

16U)78 

15 

1  46    7.34 

9.0936 

8  43    9.1 

14.813 

16 

0    7  18J25 

9.1490 

3  34  20.5 

16J)84 

16 

1  48  12.98 

9.0944 

8  57  56.1 

14.756 

17 

0    9  26.68 

9.1390 

3  18  15.3 

16.080 

17 

1  50  18.67 

9.0953 

9  12  39.7 

14.697 

18 

0  11  34i» 

9.1361 

3    2    9.8 

16U)99 

18 

1  52  24.42 

9.0963 

9  27  19.7 

14X38 

19 

0  13  43.01 

9.1333 

2  46    4.2 

16.093 

19 

1  54  30.23 

9.0974 

9  41  56.1 

14Ji77 

20 

0  lasosxi 

9.1306 

2  29  58.6 

lejtm 

20 

1  56  36.11 

9.0986 

9  56  28.9 

14.515 

21 

0  17  58.68 

9.1979 

2  13  53.0 

16U)99 

21 

1  58  42.06 

9.0998 

10  10  57.9 

14.451 

» 

020    6.28 

9.1953 

1  57  47.5    16.090 

22 

2    0  48.08 

9.1011 

10  25  23.0 

14.387 

98 

0  22  13.73 

9J999 

1  41  42.2    160)86    23 
S.  1  25  37.21  i6a>8o|  24 

2    2  54.18 

9.1094 

10  39  44.3 

14.322 

M 

0  24  21.0^ 

9.1906 

2    5    0.37 

9.1038 

N.IO  54    1.6 

14.956 
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IX< 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aacenaioii. 


Diff. 
for  1  m. 


Declination. 


Diff. 
forlm- 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  17. 


h 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


m 
5 
7 
9 
11 
13 
15 
17 
19 
21 
24 
26 
28 
30 
32 
34 
36 
38 
41 
43 
45 
47 
49 
51 
53 


0.37 

6.64 

13.00 

19.45 

26.00! 

32.65 

39.40 

46.26 

53.23 

0.31 

7.52 

14.85 

22.30 

29.88 

37.58 

45.42 

53.40 

1.51 

9.77 

18.17 

26.72 

a5.41 

44.26 

53.26 


»    1 

8.1038 

N.li 

9.105U 

1 

9.1068        1 

9.1083        I 

9.1100!       1 

9.in7|     r 

9.1135;       1 

9.1153        1 

9.1179 

9.1191 

^ 

9.1911 

f 
X 

9.1939 

J 

9.1959 

J 

9.1973 

J_ 

9.1935 

9.1310 

9.1341 

9.1364 

9.1388 

i 

9.1419 

J 

9.1437 

J 

9.1469 

s 

9.1487 

J 

9.1513 

N.li 

o        / 

0  54 


1.6 


1  8  14.9 
1  22  24.1 
1  36  29.2 

1  50  30.1 

2  4  2a7 
2  18  19.0 

32   a9 

2  45  50.2 

2  59  29.0 

3  13  3;) 
3-26  32.9 
3  39  57.7 

3  53  17.7 

4  6  32.9 
4  19  43.1 
4  32  48.4 
4  45  48.7 

4  58  43.8 

5  H  33.7 
5  24  18.4 
5  36  57.8 

5  49  31.8 

6  2    0.4 


FRIDAY  18. 


2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


56 
58 
0 
2 
4 
6 
9 
11 
13 
15 
17 
19 
22 
24 
26 
28 
30 
33 
35 
37 
39 
41 
44 
46 
48 


2.42 
11.73 
21.21 
30.85 
40.65 
50.62 

0.75 
11.05 
21.53 
32.18 
43.00 
54.00 

5.17 
16.52 
28.a5 
39.7(> 
51.r>l 

3.70 
15J)5 
28.38 
40i^J 
53.78 

6.76 
19.92 
33.251 


9.1530 
9.1566 
9.1503 
9.1630 
9.1647 
9.1675 
9.1703 
9.1  A9 
9.1760 
9.1789 
9.1818 
9.1847 
9.16n 
3.1907 
9.1936 
9.1966 
9.1906 
9.9096 
9.9056 
9.9067 
9Jill7 
9.9147 
9.9177 


9JSB36 


7 
7 
7 
7 
7 
8 


N.16  14 
6  26 
638 
6  50 
3 
14 
26 
38 
50 
1 
8  13 
8  24 
8  35 
8  46 

8  57 

9  8 
9  19 
930 
9  40 
9  51 

20  1 
20  11 
20  21 
20  31 
N.20  41 


23.6 
41.2 
53.2 
59.5 

0.1 
54.9 
43.9 
27.0 

4.1 
35.2 

0.2 
19.0 
31.7 
38.1 
38.2 
31  i) 
19.3 

0.2 
34.5 

2.3 
2a4 
37.8 
45.4 
46.2 
40.2 


14.956 
14.188 
14.119 
14J0M 
13.960 
13J08 
13.835 
13.760 
13J{85 
13.609 
13Ji3B 
13.453 
13J73 
13.903 
13.919 
13.199 
13.046 
19.968 
19.876 
19.768 
19.700 
19Uil9 
19.593 
19.438 


19.340 
19J947 
19.153 
190158 
11.963 
11.865 
11.767 
11.668 
11.568 
11.468 
11.366 
11J963 
11.150 
11.054 
10JM8 
10.849 
10.735 
10.697 
10.518 
10.408 
10.906 
10.163 
lOJm 
9.957 
9.843 


Hour. 


Right  AjBoeoaion. 


Diff. 
forlm. 


DedtnatioB. 


DUL  I 
for  1  m.  ■ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  19. 


li    m 

3  48 
3  50 
3  53 
3  55 
3  57 
3  59 
1 


a       I 
9.9338, 

9.9968 

9.99961 

9.9398; 

9.9359' 


4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4 
6 
8 
10 
13 
15 
17 
19 
22 
24 
26 
29 
31 
33 
a*) 
38 
40 


33.25 
46.77 

0.47 
14.35 
28.41 
42.66 
57.08 
11.68 
26.46 
41.41 
56.54 
11.84 
27^ 
42.97 
58.79 
14.78 
30i)3 
47.25 

3.72 
20.36 
37.16 
54.11 
11.21 
28.46 


SUNDAY  20. 


9.9380 
93119 
9.9448 
9.9478 
9.9507 
9.9536 
9J9565! 
9.9594 
9.9699 
9.9650 
9J9676 
9.9706 
9^1733 
9.9760 
9.9787 
9.9813 


9.9863 


N.20  41  40i3 

9.8C 

20  51  27.3 

9.397 

21    1    7.4 

9J610 

21  10  40.5 

9.403 

21  20    6.6 

9J7S 

21  29  25.5 

9je6 

21  38  37.3 

9.136 

21  47  41.9 

9.016 

21  56  39.2 

6.805 

22    5  29.2 

8.779 

22  14  11.9 

6.619 

22  22  47.1 

eJ95 

22  31  14J9 

8.401 

22  39  35.2 

8.976 

22  47  48.0 

8490 

22  55  53.2 

8.089 

23    3  50w8 

7.805 

.  23  11  40.7 

7.787 

23  19  22i) 

7438 

23  26  57.3 

7.S09 

23  34  24.0 

7JE79 

23  41  42.8 

7.948 

23  48  53.7 

7.116 

N.23  55  5a7 

6J63 

4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


42 
45 
47 
49 
51 
54 
56 
58 
1 
3 
5 
8 
10 
12 
15 
17 
19 
22 
24 
26 
28 
31 
33 
35 
38 


45.861 

3.40 
21.09 
3Sm 
56.87 
14.96 
33.18 
51.52 

9.99 
28.57 
47.27 

6.08 
25.00 
44.02 

3.13 
22.34 
41.64 

1.02 
20.49 
40.03 
59.64 
19.32 
d9i)6 
58.86 
18.71 


9.9919 
9JB936 
9.9950 


9.3004 
9.3096 
9.3047 
9.3068 

9.3088 
9.3107 
9.3196 
9.3144 
9.3161 
9.3178 
9.3t94 
9.3900 
9.3994 
9.3838 


9.3974 


9J304 
9J3I9 


N.24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 

N.26 


2  51.7 

9  38.8 
16  17.8 
22  48.8 

29  11.7 
35  26.4 

41  saoi 

47  31.4 
53  21.6 
59  3.5 

4  37.1 
10  2.4 
15  19.4 
20  28.0 
25  28.2 

30  20.0 
35  3.4 
39  38.3 
44  4.7 

48  22.6 
52  32.0 
56  32.8 

0  25.1 
4  8.8 
7  44.0 
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JUL.Y,  1873. 


«f  I 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

star's  Namo 

P.L. 

P.L. 

^»  #  »■ 

P.L. 

t 
P.L. 

o  5 

and 

Noon. 

of 

111»»- 

of 

VIb. 

of 

ix»». 

of 

1^ 

1 

Fosition. 

Biff. 

Biff. 

Biff. 

Biff. 

Sun 

W. 

O           /         II 

73  56    6 

3435 

O           1         // 

75  17  43 

3430 

Q           1         H 

76  39  26 

3425 

Off 

78    1  14 

1 
34S1 

Regulus 

W. 

25  44  30 

3134 

27  n  58 

3124 

28  39  39 

3114 

30    7  32 

3109 

Jupiter 

W. 

24  51  20 

3186 

2($  17  46 

3177 

27  44  23 

3168 

29  11  11 

3158 

Mars 

E. 

38  26  10 

3184 

36  59  42 

3183 

35  33  12 

3179 

34    638 

3177 

Atitares 

E. 

74  55  58 

3069 

73  27  10 

3065 

71  58  18 

3060 

70  29  20 

3055 

2 

Sun 

W. 

84  51  52 

3386 

86  14  24 

3379 

87  37    5 

3369 

88  59  57 

3960 

Regulus 

W. 

37  30    0 

3054 

38  59    6 

3045 

40  28  23 

3034 

41  57  53 

9099 

Jupiter 

\V. 

36  27  59 

3119 

37  55  54 

3109 

39  24    1 

3099 

40  52  20 

9088 

Antnres 

E. 

63    2  50 

3096 

61  33    9 

3018 

60    3  18 

3010 

58  33  18 

3009  1 

a  Aquilie 

E. 

109  12  46 

3946 

108    0  13 

3993 

106  47  17 

3909 

105  33  59 

3880  ' 

Saturn 

E. 

115  20    4 

3009 

113  50    2 

3001 

112  19  50 

9999 

110  49  27 

9963 

3 

Sun 

W. 

95  57    5 

3306 

97  21    9 

3995 

98  45  2G 

3389 

100    9  58 

3370 

Regulus 

W. 

49  28  47 

8967 

50  59  41 

9!i55 

52  30  50 

9949 

54    2  15 

y939 

Jupiter 

W. 

48  17  12 

3096 

49  46  52 

3014 

51  16  47 

9001 

52  46  56 

8989 

Antares 

R 

51    0  32 

9954 

49  29  22 

9943 

47  57  58 

99JJ 

46  26  21 

9991 

a  AquiliB 

E. 

99  23    9 

3?81 

98    6  47 

3765 

96  51    8 

3747 

95  35  11 

3730 

Saturn 

E. 

103  14  36 

9939 

101  42  58 

9991 

100  11    6 

9909 

96  38  59 

9B98  1 

4 

Sun 

W. 

107  16  35 

3198 

108  42  46 

3184 

110    9  14 

3160 

111  36    0 

3153 

Regulus 

W. 

61  43  34 

9800 

63  16  44 

9845 

64  50  13 

9831 

6624    1 

9815 

Jupiter 

W, 

60  22    3 

9919 

61  53  58 

9905 

63  26  11 

9889 

64  58  44 

9874 

Antares 

E. 

38  44  29 

9880 

37  11  19 

9847 

35  37  52 

9834 

34    4    8 

9891 

a  Aquil» 

E. 

89  11  17 

3658 

87  53  45 

3646 

86  36    0 

3634 

85  18    2 

3699 

Saturn 

E. 

90  54  23 

9831 

89  20  36 

9817 

87  46  30 

2803 

86  12    6 

9788 

5 

Sun 

W. 

118  54  47 

9060 

120  23  34 

9059 

121  52  42 

3035 

123  22  11 

3018 

Regulus 

W. 

74  18    9 

9735 

75  54    2 

9718 

77  30  18 

9701 

79    6  56 

9685 

Jupiter 

W. 

72  46  31 

9793 

74  21    8 

sme 

75  56    7 

3760 

77  31  28 

9749 

Saturn 

E. 

78  15    6 

9710 

76  38  39 

9694 

75    1  51 

9678 

73  24  41 

9661 

a  AquiloB 

E. 

78  45  25 

3579 

77  26  28 

3573 

76    7  24 

3569 

74  48  16 

3566 

FomaUiaut 

E, 

108  41  33 

9919 

107    9  29 

9691 

105  36  59 

9879 

104    4    4 

9658  > 

1 

6 

Regulus 

'  W. 

67  15  50 

9S96 

88  54  48 

9581 

9034    9 

9563 

92  13  55 

9545 

Jupiter 

Spica 

Mars 

W. 

85  33  59 

9655 

87  11  39 

9637 

88  49  44 

9690 

90  28  12 

9601 

W. 

33  17  40 

9630 

34  55  54 

9609 

36  34  37 

'9588 

38  13  48 

9568 

W. 

22  16  30 

3735 

23  52  23 

9714 

25  28  44 

9699 

27    5  34 

9671 

Saturn 

E. 

65  13  13 

9577 

63  33  46 

9560 

61  53  56 

9543 

60  13  43 

9596 

a  Aquilffi 

E. 

68  12  17 

3574 

66  53  14 

3589 

65  34  20 

3591 

64  15  36 

3604 

Fomalhaut 

E. 

96  13  18 

9759 

94  37  56 

9740 

93    2    9 

9799 

91  25  58 

SRM 

7 

Regulus 

W. 

100  38  45 

9460 

102  20  55 

9443 

104    3  29 

9496 

105  46  27 

9410 

Jupiter 

W. 

98  46  37 

9515 

100  27  30 

9497 

102    8  47 

9480 

103  50  28 

9104 

Spica 
Mors 

W. 

46  36  36 

9471 

48  18  30 

9453 

50    0  49 

9435 

51  43  34 

9417 

W. 

35  16  43 

9579 

36  56  17 

9553 

38  36  16 

9535 

40  16  40 

9517 

Saturn 

E. 

51  46  47 

9444 

50    4  15 

9498 

48  21  20 

9419 

4638    3 

9397 

a  AquiliB 

& 

57  46  26 

3716 

56  29  56 

3750 

55  14    2 

9791 

53  58  50 

3838 

Fomalhaut 

E. 

83  19  19 

9031 

81  40  53 

9605 

80    2    5 

9591 

78  22  57 

9577 

a  Pegasi 

£• 

102  44  22 

9858 

101  11    2 

9H30 

99  37  13 

9809 

98    2  57 

9780 

8 

Spica 
Mars 

W. 

60  23  33 

9333 

62    8  44 

3317 

63  54  18 

9309 

65  40  14 

9987 

W. 

48  44  46 

9133 

50  27  34 

9417 

52  10  44 

9408 

53  54  16 

9987 

Satuni 

E. 

37  56  22 

9398 

:)6  U    3 

9316 

;M  25  27 

9306 

32  39  35 

9995 

Fomalhaut 

E. 

70    2  37 

9514 

68  21  43 

9504 

m  40  36 

9494 

64  59  15 

9487 

XIV. 
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'                                            GREENWICH  MEAN  TIME. 

• 

1 

• 

LUNAR  DISTANCF^S. 

e 

Star's  If  Am« 

P.L. 

P.I.. 

PL. 

P.L. 

«l 

anil 

Midnight. 

of 

xvi». 

of 

XVlUh. 

of 

XXP». 

of 

1^ 

FoaitUm. 

%^ 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Sun 

W. 

Q          t        It 

79  23    7 

3415 

O           /         /' 

80  45    7 

3406 

O           1         // 

82    7  14 

3401 

O           /         // 

83  29  29 

3394 

Rrgulus 

W. 

31  35  38 

3099 

33    3  56 

3084 

34  32  25 

3074 

36    1    6 

3064 

Jupiter 

W. 

30  38  11 

3149 

32    5  21 

3139 

33  32  43 

3131 

35    0  15 

3191 

Man 

E. 

32  40    1 

3173 

31  13  20 

3170 

29  46  35 

3167 

28  19  46 

3163 

Antares 

£. 

69    0  15 

3050 

67  31    4 

3045 

66    1  47 

3039 

64  32  23 

3039 

2 

SU5 

W. 

90  22  59 

3351 

91  46  12 

3340 

93    9  37 

3330 

94  33  14 

3318 

Regulus 

W. 

43  27  37 

3013 

44  57  34 

3009 

46  27  44 

9991 

47  58    8 

9979 

t 

Jupiter 

W. 

42  20  52 

3071 

43  49  37 

3060 

45  18  35 

3090 

46  47  46 

3038 

1 

Antares 

E. 

57    3    8 

8993 

55  32  47 

9964 

54    2  14 

9974 

52  31  29 

9965 

1 

a  AqiiiliB 

£. 

104  20  19] 

3866 

103    6  17 

3830 

101  51  55 

3819 

100  37  12 

3799 

■ 

Saturn 

£. 

109  18  53 

9974 

107  48    8 

9964 

106  17  10 

9954 

104  46    0 

9943 

1 
3 

Siw 

W. 

101  34  45 

9256 

102  59  48 

3949 

104  25    7 

999 

105  50  42 

9914 

Regulus 

W. 

55  33  57 

S916 

57    5  55 

9903 

58  38  10 

9889 

60  10  43 

9875 

Jupiter 

W. 

54  17  25 

9976 

55  48    8 

9969 

57  19    9 

9946 

58  50  27 

9994 

Ajitiuvs 

E. 

44  54  29 

9909 

43  22  22 

9806 

41  50    0 

9886 

40  17  23 

9873 

a  AquiliB 

E. 

94  18  56 

3714 

93    2  24 

3700 

91  45  37 

3685 

90  28  34 

3679 

Saturn 

£. 

97    637 

9885 

95  33  59 

9879 

94    1    4 

9859 

92  27  52 

9845 

1    4 

Suif 

W. 

113    3    6 

3137 

114  30  31 

3190 

115  58  16 

3104 

117  26  21 

3067 

1 

1 

1 

Regulus 

W. 

67  58    9 

9799 

69  32  38 

9784 

71    7  27 

9768 

72  42  37 

9751 

Jupiter 

W. 

66  31  36 

9858 

68    4  49 

9849 

69  38  22 

9896 

71  12  16 

9610 

Antares 

E. 

3230    7 

S808 

30  55  49 

9795 

29  21  14 

9789 

27  46  22 

9770 

CI  AquUsa 

£. 

83  59  51 

9611 

82  41  29 

3609 

81  22  57 

3503 

80    4  15 

3586 

Saturn 

E. 

84  37  22 

9773 

83    2  19 

9757 

81  26  55 

9749 

79  51  11 

9796 

5  i  Sn-f 

W. 

124  52    2 

3000 

126  22  15 

127  52  50 

9965 

129  23  47 

9947 

1  Rcinilus 

W. 

80  43  56 

9068 

82  21  19 

9650 

83  59    6 

9633 

85  37  16 

9615 

Jupiter 

W. 

79    7  12 

9795 

80  43  19 

9707 

82  19  49 

9690 

83  56  42 

9679 

Sotum 

E. 

71  47    9 

9644 

70    9  14 

9098 

68  30  57 

9611 

66  52  17 

9503 

a  AquUiB 

E. 

73  29    5 

3565 

72    9  52 

3564 

70  50  38 

35G5 

69  31  26 

3568 

Fonmlhaut 

E. 

102  30  44 

S833 

100  56  59 

9815 

99  22  50 

9795 

97  48  16 

9777 

1 
6    Regulufl 

W. 

93  54    5 

3S88 

95  34  39 

9511 

97  15  37 

9494 

98  56  59 

9477 

Jupiter 

SpMsa 

Mara 

W. 

92    7    5 

9584 

93  46  22 

9566 

95  26    3 

9549 

97    6    8 

9539 

W. 

39  53  27 

9548 

41  33  34 

9598 

43  14    8 

9509 

44  55    9 

9400 

W. 

28  42  53 

9650 

30  20  40 

9630 

31  58  54 

9610 

33  37  35 

9501 

1  Saturn 

E. 

5833    6 

9510 

56  52    6 

9493 

55  10  43 

9476 

53  28  56 

9460 

t  a  Aquiie 

E. 

62  57    6 

3690 

61  38  53 

3637 

60  20  59 

3659 

59    328 

3686 

1  FoumUiaut 

E. 

89  49  24 

9687 

88  12  26 

9670 

8635    6 

9653 

84  57  23 

9638 

7 

Rcgultis 

W. 

107  29  48 

9393 

109  13  33 

9378 

110  57  40 

3369 

112  42  10 

9347 

Jupiter 

Spica 

Man 

W. 

105  32  32 

9447 

107  15    0 

9431 

108  57  50 

9415 

110  41    3 

9399 

W. 

53  26  45 

9J89 

55  10  21 

9389 

56  54  21 

9366 

58  38  45 

9349 

W. 

41  57  29 

9499 

43  38  43 

9483 

45  20  20 

9466 

47    2  21 

9440 

Saturn 

E. 

44  54  24 

8389 

43  10  24 

9368 

41  26    3 

9354 

39  41  22 

9341 

a  AquilfB 

E. 

52  44  27 

3891 

51  30  58 

3049 

50  18  28 

4017 

49    7    5 

4007 

FonuJhaut 

E. 

76  43  30 

9569 

75    3  43 

9549 

73  23  38 

9537 

71  43  16 

1  a  Pegaai 

E. 

96  28  15 

9770 

94  53    8 

9751 

93  17  36 

9735 

91  41  42 

9718 

H 

^ 

W. 

67  26  33 

9979 

69  13  13 

qosfl 

71    0  13 

9046 

72  47  33 

9833 

W. 

5538    9 

9373 

57  22  23 

9359 

59    6  57 

9345 

60  51  51 

9333 

Saturn 

E, 

30  53  26 

9986 

29    7    8 

9979 

27  20  38 

9874 

2534    0 

8970 

— — — 

FomaUiaut 

E. 

63  17  43 

9480 

61  36    1 

9474 

59  54  11 

9469 

58  12  14 

9468 
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• 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DIRTANCES.     • 

Star's  Name 

P.L. 

P.L. 

1 

P.L. 

P.L.  ! 

8 

and 

Noon. 

of 

111»>- 

of 

Viu. 

of 

LVh. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff.  > 

1 

a  Pegasi 

£. 

O           /        /I 

90    5  2(> 

9708 

88  28  49 

9668 

O         4       n 

86  51  53 

9675 

O          /        /- 

85  14  39 

• 

9602 

9 

Spica 
Miirs 

W. 

74  35  12 

2390 

76  23  10 

9906 

78  11  25 

9107 

79  59  57 

9186 

W. 

6237    3 

saso 

64  22  33 

9306 

66    8  21 

9906 

67  54  26 

8986 

Antares 

W. 

28  41  53 

9933 

30  29  32 

9918 

32  17  32 

S905 

34    5  52 

9199 

Fomalhaut 

E. 

56  30  13 

9465 

54  48  10 

9465 

53    6    7 

9467 

51  24    7 

9479 

a  Pegasi 

E. 

77    4  48 

9618 

75  26  17 

9613 

73  47  40 

9610 

72    8  58 

9607 

10 

Spica 

W. 

89    627 

9141 

90  56  24 

9134 

92  46  32 

9197 

94  36  50 

9191 

Mars 

W. 

76  48  29 

9941 

78  35  56 

9933 

80  23  34 

9987 

82  11  22 

9391 

Antares 

W. 

43  11  57 

9141 

45    1  54 

9139 

46  52    4 

9195 

48  42  25 

9118 

a  Pejfasi 
a  Anetis 

E. 

63  55  36 

9096 

62  17  16 

9635 

6039    9 

3646 

59    1  19 

9063 

E. 

105    3  55 

9916 

103  15  55 

9910 

101  27  42 

3909 

99  39  18 

9195  1 

11 

Mars 

W. 

91  12  14 

9901 

98    0  40 

9109 

94  49    9 

9196 

96  37  40 

3196  • 

AntiA^s 

w. 

57  56  22 

9096 

59  47  28 

9099 

61  38  39 

9000 

63  29  53 

9090 

a  Pc^i 
a  Anetis 

E. 

50  58  36 

9780 

49  23  54 

9897 

47  50    1 

9870 

46  17    4 

8080 

E. 

90  35    3 

9179 

88  45  54 

9170 

86  56  41 

9160 

85    7  26 

9100 

Venus 

E. 

116  56  41 

3369 

115  12  41 

9378 

113  28  35 

8377 

111  44  27 

8377 

IS 

Antares 

W. 

72  46  10 

9009 

74  37  21 

9005 

76  28  28 

9098 

78  19  31 

8101 

Saturn 

W. 

21  26  58 

9153 

23  16  36 

9144 

25    628 

9137 

26  56  31 

8139 

a  Arietis 

E. 

76    1  25 

9178 

74  12  24 

9181 

72  23  28 

9186 

70  34  40 

9193 

Venus 

E. 

103    3  50 

9389 

101  19  49 

9384 

99  35  52 

9388 

97  52    0 

9999 

Aldebaran 

E. 

106  17  51 

9116 

104  27  19 

9190 

102  36  51 

9193 

100  46  27 

8196 

13 

Antares 

W. 

8733    5 

9196 

89  23  22 

9134 

91  13  30 

9141 

93    327 

9148 

a  Aquil» 

W. 

48  35  47 

3830 

49  50  18 

3746 

51    6  17 

3660 

52  23  37 

3001 

Saturn 

W. 

36    734 

9134 

37  57  41 

9138 

39  47  42 

9143 

41^)7  36 

9149 

a  Arietis 

E. 

61  33  19 

9934 

59  45  42 

9945 

57  58  22 

3958 

56  11  20 

9970 

VenuH 

E. 

89  14  28 

9499 

87  31  25 

9430 

85  48  33 

9438 

84    5  52 

3445 

Aldebaran 

E. 

91  36    0 

9159 

89  46  20 

9158 

87  56  49 

9165 

86    7  29 

9173 

14 

a  Aquiiae 

W. 

59    6  15 

3363 

60  29  14 

3330 

61  52  51 

3301 

63  17    1 

3977 

Saturn 

W. 

50  44  45 

9164 

52  33  37 

9199 

54  22  16 

9901 

56  10  42 

8910 

a  Arietis 

E. 

47  21  21 

9351 

45  36  36 

3371 

43  52  20 

9383 

42    835 

8417 

Venus 

E. 

75  35  37 

9405 

73  54  17 

9506 

72  13  12 

9517 

70  32  23 

9599 

Aldebaran 

E. 

77    356 

9916 

75  15  55 

3998 

73  28    9 

9930 

71  40  39 

9940 

Sun 

E. 

121  19    4 

9497 

119  37  46 

9507 

117  56  43 

9517 

116  15  54 

>»7| 

15 

a  Aquilie 

W. 

70  23  42 

3909 

71  49  49 

3104 

73  16    5 

3166 

74  42  28 

3185  I 

Saturn 

W. 

65    9  13 

9909 

66  56    9 

8279 

68  42  49 

9984 

70  29  12 

8905  ' 

Fomalhaut 

W. 

36  25  25 

9789 

38    0  17 

9754 

3i)  35  45 

9739 

41  11  43 

9713   > 

Venus 

E. 

62  12  28 

9S91 

60  3^i  21 

9605 

58  54  33 

9618 

57  16    3 

8639 

Aldebaran 

E. 

62  47  18 

9309 

61     1  31 

9999 

59  16    3 

3335 

57  30  54 

9348  • 

Suw 

£. 

107  55  35 

9585 

106  16  19 

9506 

104  37  19 

9800 

102  58  36 

8891 

16 

a  Aquils 

W. 

81  54  42 

3103 

83  20  59 

3100 

84  47    9 

3907 

86  13  10 

3916 

Saturn 

W. 

79  17    0 

9353 

81    1  43 

9365 

82  46    8 

9370 

84  30  17 

8360 

Fomalhaut 

W. 

49  16  12 

9067 

50  53  36 

9664 

52  31    4 

9063 

54    8  3;{ 

8663 

a  Peffasi 
Aldebaran 

W. 

34  52  41 

3796 

36    7  47 

3603 

37  24  42 

3603 

38  43  13 

3985 

E. 

48  50    6 

9410 

47    6  59 

9435 

45  24  14 

9450 

43  41  51 

8406 

1 

Venus 

E. 

49    8  15 

vno 

47  31  39 

9718 

45  55  23 

9733 

44  19  27 

8748 

S02f 

E. 

94  49  16 

9684 

93  12  15 

9006 

91  35  32 

9710 

89  59    6 

8784 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Star's  Namo 

P.L. 

P.L. 

PL. 

P.L. 

*i 

and 

Noon. 

J>f 

II IV 

of 

Vlh. 

of 

Kb. 

of 

17 

Position. 

Biir. 

3377 

Diff. 

DiiT. 

BUT. 

1 

a  AquilaD 

W. 

O           /         // 

93  20    9 

94  44  47 

3994 

O           /         // 

96    9    5 

3319 

O           If 

9733    3 

3399  1 

Saturn 

W. 

93    G  43 

9448 

94  49    9 

9460 

96  31  19 

9479 

98  13  12 

M84 

Fotnalhaut 

w. 

G2  15  24 

S6H 

63  52  31 

9686 

65  29  30 

9699 

67    6  21 

9696 

a  Pegasi 

w. 

45  33  47 

3371 

46.58  32 

3339 

48  23  55 

3911 

49  49  51 

3188 

Venus 

E. 

36  24  58 

3839 

34  51    8 

9846 

33  17  40 

9864 

31  44  35 

9889 

Sun 

E. 

82    1  17 

9789 

60  26  35 

9801 

78  52    9 

9815 

77  18    0 

989S  - 

18 

Saturn 

W. 

106  38  30 

9543 

108  18  45 

9553 

109  58  45 

9564 

111  38  29 

sya 

Fomalhaut 

W. 

75    8  13 

9737 

76  44    4 

9746 

78  19  43 

9755 

79  55  10 

S764 

a  Pegasi 

W. 

57    5  23 

3119 

58  33  18 

3104 

60    1  23 

3097 

61  29  36 

9001 

Sun 

E. 

69  31  27 

9891 

67  58  57 

9904 

66  26  43 

9916 

64  54  45 

9999 

19 

Fomalhaut 

W. 

87  49  20 

9813 

89  23  31 

9894 

90  57  28 

9834 

92  31  12 

9845 

a  Pegasi 

W. 

68  51  47 

9064 

70  20  16 

3085 

71  48  44 

3067 

73  17  10 

9090 

Sun 

E, 

57  18  47 

S989 

55  48  21 

3001 

54  18  10 

9014 

52  48  14 

9096 

20 

Fomalhaut 

W. 

100  16  25 

9899 

101  48  45 

9911 

103  20  50 

itm 

104  52  40 

9935 

a  Pegasi 

W. 

80  38  10 

3114 

82    6    3 

3119 

83  33  49 

3196 

85    1  27 

9133 

Sun 

E. 

45  22  13 

3084 

43  53  44 

3096 

42  25  30 

9108 

40  57  30 

9190 

21 

a  Pegasi 

W. 

92  17  13 

8177 

93  43  50 

:nM 

95  10  16 

3196 

96  36  30 

9906 

Sun 

K 

33  41  12 

.3183 

32  14  42 

»197 

30  48  29 

9910 

29  22  32 

3995 

26 

Sun 

W. 

23  20  47 

3510 

24  41    0 

3505 

26    1  19 

.1500 

27  21  '43 

3407 

Spica 
Mars 

E, 

56    7  55 

3079 

54  39  11 

3077 

53  10  33 

9081 

51  42    0 

9060  1 

E. 

74  58    7 

3931 

73  32  34 

3935 

72    7    6 

3939 

70  41  43 

3949 

Antares 

X 

101  59  29 

3059 

100  30  29 

^oea 

99    1  34 

9066 

97  32  43 

9070 

1 

27 

Sun 

W. 

34    4  18 

3489 

a5  24  54 

3488 

36  45  31 

9488 

38    6    9 

3487 

Spica 
Mars 

E. 

44  20  28 

3104 

42  52  23 

3106 

41  24  21 

3110 

39  56  23 

9113  ' 

E. 

63  35  46 

3957 

62  10  44 

3959 

60  45  45 

3961 

59  20  48 

9963 

Antares 

E. 

90    923 

3089 

88  40  51 

3083 

87  12  21 

9085 

85  43  53 

9066 

28 

Sun 

W. 

44  49  41 

3479 

46  10  29 

3476 

47  31  20 

9474 

48  52  13 

9471 

Mars 

E. 

52  16  23 

3965 

50  51  31 

3965 

49  26  39 

9965 

48    1  46 

9964 

• 

Antares 

E. 

78  21  4& 

3087 

76  53  19 

3087 

75  24  53 

9066 

73  56  26 

3063 

29 

Sun 

W. 

55  37  30 

3454 

56  58  46 

3448 

58  20    8 

9443 

59  41  36 

9438 

Jupiter 

W. 

27  49    4 

3184 

29  15  32 

3177 

30  42    9 

9169 

32    855 

3161   1 

Mars 

E. 

40  56  55 

3353 

39  31  48 

3950 

38    638 

3947 

36  41  24 

9948 

Antaros 

E, 

66  33  32 

3079 

65    4  48 

3068 

63  35  59 

9064 

62    7    5 

90S0 

a  Aquilea 

E. 

112  10  20 

4037 

110  59  17 

4016 

109  47  53 

9995 

108  36    8 

9973 

Saturn 

E. 

116  55  35 

3053 

115  26  28 

3048 

113  57  15 

3044 

112  27  57 

9009 

30 

Sun 

W. 

66  30  37 

3404 

€7  52  49 

3396 

69  15  10 

9387 

70  37  41 

9370  ' 

Jupiter 

W. 

39  25    (j 

3199 

40  52  49 

3113 

42  20  43 

9106 

43  48  47 

9005 

Antares 

E. 

54  41    3 

3031 

53  11  29 

3095 

51  41  47 

.  9016 

50  11  57 

9010  ' 

a  Aquil® 

E. 

102  32  25 

3881 

101  18  46 

3865 

100    4  51 

3850 

98  50  40 

3636  I 

Saturn 

E. 

104  59  45 

3009 

103  29  43 

9009 

101  59  33 

9994 

100  29  13 

9087 

31 

Sun 

W. 

77  32  57 

3398 

78  56  36 

9316 

80  20  29 

9304 

81  44  36 

9300  1 

Jupiter 

W. 

51  12    6 

3044 

52  41  24 

3033 

54  10  56 

9081 

55  40  43 

9000 

Antares 

E. 

42  40  14 

9967 

41    9  20 

S958 

39  38  14 

S947 

38    655 

9938  , 

a  AquilcB 

E. 

92  36  12 

3760 

91  20  38 

3759 

90    4  53 

3747 

88  48  56 

F 

9737 

Saturn 

E. 

92  54  54 

S940 

91  23  26 

9930 

89  51  45 

8019 

88  19  50 

9908 

xvin. 
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AR  DISTA 

LUN 

NCEe 

S. 

la 

1^ 

8Uir'«  Name 

und 

PoutioD. 

1 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diir. 

3370 
2507 
2713 
3150 

2853 

xvm^ 

1 

P.L. 

of 

Diff. 

XXJh. 

P  L. 

of 
Diff. 

17 

a  Aquilie 

Saturn 

Fomalhaut 

a  Pegasi 

Venus 

Sew 

W. 

W. 

W. 

W. 

E. 

E. 

O           1        II 

98  56  41 

99  54  48 
68  43    3 
51  16  15 
30  11  53 
75  44    9 

3346 
9495 
2705 
3167 
9901 
2841 

100  19  57 

101  36    8 
70  19  36 
52  43    4 
28  39  36 
74  10  34 

101  42  48 
103  17  11 

71  55  59 
54  10  13 
27    7  45 

72  37  15 

3392 
3519 
2721 
3135 
2943 
8866 

103  5  14 

104  57  58 
73  32  11 
55  37  40 
25  36  21 
71    4  13 

3415 
9530 
2799 
3129 
2965 
2879 

18 

Saturn 
Fomalhaut 
a  Pegasi 
Srif 

W. 
W. 
W. 
E. 

113  17  58 
81  30  25 

62  57  56 

63  23    3 

3587 
2773 
3097 
2941 

114  57  11 
83    5  28 
64  26  21 
61  51  36 

2598 
9783 
3086 
2953 

116  36    9 

84  40  18 
65  54  48 
60  20  24 

9609 

vrm 

3084 
3965 

118  14  52 
86  14  5& 
67  23  17 
58  49  28 

2621 
9803 
3063 
9977 

19 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 

E. 

94    4  42 
74  45  32 
51  18  33 

2855 
3093 
3037 

95  37  59 
76  13  50 
49  49    6 

3866 
3097 
3049 

97  11    2 
77  42    3 
48  19  54 

9876 
3109 
3060 

98  43  51 
79  10  10 
46  50  56 

9888 
3108 
3073 

20 

Fomalhaut 
a  Pegasi 

Sow 

W. 

w. 

E. 

106  24  15 

86  28  56 
39  29  45 

9947 
3149 
3132 

107  55  34 
87  56  15 
38    2  14 

3959 
3149 
3144 

109  26  38 
89  23  25 
36  34  58 

39^3 
3158 
3157 

110  57  26 
90  50  25 
35    7  57 

9985 

3168 
3170 

21 

a  Pegasi 

Sew 

W. 
E. 

98    230 
27  56  53 

3919 
3241 

99  28  17 
26  31  32 

3231 
3257 

100  53  50 
•  25    630 

3943 
3975 

102  19    8 
23  41  49 

3955 
3994 

26 

Suw 
Spica 
Mars 
Antares 

W. 
E. 
E. 
E. 

28  42  10 
50  13  33 
69  16  24 
96    3  57 

3495 
3089 
3246 
3073 

30    2  40 
48  45  10 
67  51    9 
94  35  14 

3494 
3093 
3249 
3075 

31  23  11 
47  16  52 
m  25  58 
93    6  34 

3499 
3096 
3953 

3078 

32  43  44 
45  48  38 
65    0  51 
91  37  57 

3491 
3100 
3954 
3060 

27 

Sirw 
Spica 
Mars 
Antares 

W. 
E. 
E. 
E. 

39  26  48 
38  28  29 
57  55  53 
84  15  26 

3465 
3116 
3965 
3067 

40  47  29 
37    0  39 
56  31    (i 
82  47    0 

3464 
3119 
32a'> 

3087 

42    8  11 
35  32  52 
55    6    7 
81  18  33 

3482 
3122 
3965 
3087 

43  28  55 
34    5    9 
53  41  15 

79  50  10 

3460 
3194 
3965 
3087  , 

28 

Sow 

Mars 

Antares 

W. 

E. 

E. 

50  13    9 
46  36  52 
72  27  56 

3469 
3969 
3062 

51  34    8 
45  11  56 
70  59  24 

3465 
3260 
3080 

52  55  1 1 

43  46  58 
69  30  50 

3402 
3359 
3078 

54  16  18 

42  21  58 
68    2  13 

3457 
3256  ' 
3074 

29     Svif 
'  Jupiter 
•  Man 
Antares 
tt  Aquila 
Satuni 

W. 
W. 
E. 

F. 
E. 
E. 

61    3  IG 
33  35  51 
35  16    5 
60  38    5 
107  24    2 
110  58  3^ 

3431 
3154 
3238 
3055 
3953 
3034 

62  24  51 
a5    2  55 
33  50  41 
59    9    C 
106  11  3() 
109  29    1 

3426 
3146 
3234 
3049 
3934 
3028 

63  46  38 
36  30    9 
32  25  15 
57  00  48 
104  58  51 
107  59  23 

3419 
3138 
3229 
3043 
3916 
3029 

65    8  33 
37  57  3JJ 
30  59  37 
56  10  29 
103  45  47 
106  29  ;)8 

3411 
3130  , 
3994 
3038  > 
3898 
3016 

.10    8ir5 
Jupiter 
Antarctf 
n  Aquilie 
■  Safiurii 

W. 

W. 

E. 

E. 

E. 

72    0  22 
45  17    3 
48  41  57 

97  36  15 

98  58  44 

3370 
3066 
3009 
38S1 
2978 

73  23  13 

46  45  30 

47  11  47 

m  21  ;jo 

97  28    4 

3559 
3076 
3994 
3808 
9969 

74  46  16 
48  14    <> 
45  41  27 
95    <>  41 
95  57  12 

3350 
3065 
2985 
3794 
89G0 

76    9  30 
49  43    1 
44  10  5<i 
9:3  51  aj 
94  26    9 

3336 
30£i5 
99n  ' 
3789  . 
9050  ' 

31 

'  Suw 
'  Jupiter 
1  Autares 
'  a  Aquilie 
1  Saturn 

W. 

W. 

E. 

E. 

E. 

83    8  57 
57  10  45 
m  35  24 
87  32  48 
86  47  41 

3979 
2997 
2927 
3797 
2886 

84  33  33 
58  41     2 
35    3  40 

m  16  2i) 

85  15  17 

3965 
8984 
2916 
3718 
3883 

a*!  58  25 

m  11  :» 
;»  31  41 

85    0     1 
8;3  42  37 

3359 
9970 
9905 
3709 

2872 

87  23  a-i 
61  42  25 
31  59  28 
83  43  23 

82    9  42 

3938 

9957 
9694  1 

3701  ; 

3659  1 
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AT  GREENWICH  APPARENT  NOON. 

• 

1 

1 

■ 

c 

■3 

o 

1 

THE  SUN'S 

Sidereal 
Time 
of  the 
Scmi- 

diamefcet 

poasinK 
the 

Merid- 
ian. 

Equation  of 

Time, 

<d6e 

added  to 

DllTfor 
Ihoor. 

nAtraeUd 

from 
Appare9U 

AfparBui 
lUght  Ascension. 

Diff.  for 
Ihour. 

AppcLTtnt 
Declination. 

Diff.  for 
ihour. 

Remi- 
diameter. 

Frid. 

1 

h    m       8 

8  46  42.43 

ft 
9.704 

N.n  57  27i6  38"oi 

15  48.11 

66^63 

n      a 

6    2.45 

a        ! 
0.152 

Sat. 

2 

8  50  35.01 

9.678 

17  42     6.8 

38.73 

15  48.25 

66.54 

5  58.48 

0.178 

Sun. 

3 

8  54  26.97 

9.G52 

17  26  28.6 

30.44 

15  48.39 

66.45 

5  53.90 

0.204 

Mon. 

4 

8  58  18.30 

9.6SG 

17  10  33.4 

40.14 

15  48.54 

66.36 

5  48.67 

0.230 

Tues. 

5 

9    2    9.01 

9.G0I 

16  54  21.6  40.84 

15  48.68 

66.27 

5  42.83 

0Ji55 

Wed. 

6 

9    5  59.11 

9.576 

16  37  53.6 

41.51 

15  48.83 

66.19 

5  36.41 

0.280 

Thur. 

7 

9    9  48.61 

9.550 

16  21     9.5 

42.17 

15  48.98 

66.10 

5  29.38 

0.305 

Frid. 

8 

9  13  37.53 

9.536 

16    4    9.7 

42.83 

15  49.14 

66.02 

5  21.76 

0.329 

Sat. 

9 

9  17  25.87 

9.502 

15  46  54.4 

43.46 

15  49.30 

65.93 

5  13.57 

0.353 

Sun. 

10 

9  21  13.63 

9.478 

15  29  23.9 

44.08 

15  49.46 

65.85 

5    4.80 

0.i77 

Mon. 

11 

9  25    0.82 

9.455 

15  11  38.6 

44.70 

15  49.62 

65.77 

4  55.46 

0.400 

Tues. 

12 

9  28  47.46 

9.432 

14  53  38.7 

45.31 

15  49.79 

65.69 

4  45.57 

0.423 

Wed. 

13 

9  32  83.56 

9.410 

14  35  24.4 

45.90 

15  49.96 

65.61 

4  35.15 

0.445 

Thur. 

14 

9  36  19.14 

9.387 

14  16  56.1 

46.47 

15  50.13 

65.53 

4  24.20 

0.468 

Frid. 

15 

9  40    4.21 

9.366 

13  58  14.0 

47.04 

15  50.30 

65.45 

4  12.74 

0.489 

Sat 

16 

9  43  48.77 

9.345 

13  39  18.5 

47.59 

15  50.48 

65.38 

4    0.78 

0.510 

Sun. 

17 

9  47  32.82 

9.325 

13  20    9.9 

48.13. 

15  50  66 

65.30 

3  48.30 

0.530 

Mon. 

18 

9  51  16.36 

9.305 

13    0  48.4 

48.65 

15  50.84 

65.23 

3  35.33 

0.550 

Tues. 

19 

9  54  59.42 

9.285 

12  41  14.6 

49.16 

15  51.03 

65.15 

3  21.87 

0.570 

Wed. 

20 

9  58  42.03 

9.266 

12  21  28.5 

40.07 

15  51.22 

65.08 

3    7.96 

0.589 

Thur. 

21 

10    2  24.18 

9.247 

12     1  30.5 

50.15 

15  51.42 

65.01 

2  53.59 

O.O08J 

1 

Frid. 

22 

10    6    5.88 

9.227 

11  41  21.0 

50.62 

15  51.62 

64.95 

2  38.78 

1 
0.627 

Sat. 

23 

10    9  47.13 

9.209 

11  21     0.5  51.09    15  51.82 

64.88 

2  23.51 

0.645 

Sun. 

24 

10  13  27.93 

9.191 

11     0  29.1   51.53:  15  52.03 

1 

64.82 

2    7.80 

0.603 

Mon. 

25 

10  17    8.31 

9.174 

10  39  47.1 

1  51.96!  15  52.24 

64.76 

1  51.67 

0.680 

Tues. 

26 

10  20  48.28 

9.157 

10  18  54.9  62.37 

15  52.46 

64.71 

1  35.13;  0.697 1 

1  Wed. 

1 

27 

10  24  27.85 

9.140 

9  57  53.0 

52.78    15  52.68 

1 

64.65 

1  18.20 

0.714 

Thur. 

28 

10  28    7.04 

9.125 

9  36  41.8 

53.16 

15  52.91 

64.60 

1     0.88 

0.729 

Frid. 

29 

10  31  45.86 

9.110 

9  15  21.4 

53.53 

15  53.14 

64.55 

0  43.20 

0.744 

Sat. 

30 

10  35  24.32 

9.095 

8  53  52.1 

53.90 

15  53.37 

64.50 

0  25.16 

0.750 

■  Sun. 
Mon. 

31 
32 

10  39    2.43 
10  42  40.22 

9.081 
9.068 

8  32  14.4 

54.25    15  53.60 

1                       1 

64.45 

0    6.76 

J  0.773 
0.786 

N.  8  10  28.5'  54.581  15  53.84 

64.41 

0  11.96 

Kan 

L—Mean  Time  of  the  8c 

midlamct4 

1 

BT  pusln;{  may  bo  foond  by  sabtnctin;  Os.t8  from  the  Siderool  TIsm^       I 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

• 

1 

1 

1 

1 

Vi 

o 

1 

1 

2 
3 

• 

THE  SUN'S 

Eqnatiouof 

Time, 

tobe 

iuMraeted 

ffofn 

Diitfor 
Ihonr. 

Sidei«al 

Time 

or 

Bight  Afloenaion 

of 

Mean  San. 

Bight  Aaccnalon. 

Diff.  for 
Ikoar. 

Apparent 
Declination. 

DiiKfor 
Ihour. 

Mean 
Time, 

'Frid. 
Sat 
Shin. 

h     m       8 

8  46  41.45 
8  50  34.04 
8  54  26.01 

9.704 
0.678 
9.652 

N.17  57  31.4 
17  42  10.6 
17  26  32.5 

38!oi 
38.73 
30.44 

m      s 

6    2.47 
5  58.50 
5  58.92 

0.152 
0.178 
0.204 

h     m       s 

8  40  38.98 
8  44  35.54 
8  48  32.09 

Mon. 

Tues. 

Wed. 

4 
5 
6 

8  58  17.34 

9  2    8.07 
9    5  58.20 

0.696 
0.601 
0.576 

17  10  37.3 
16  54  25.5 
16  37  57.5 

40.14 
40.84 
41.51 

5  48.69 
5  42.86 
5  36.44 

0.230 
0.255 
0.280 

8  52  28.65 

8  56  25.21 

9  0  21.76 

.  Thur. 
Prid. 
Sat. 

7 
8 
9 

9    9  47.73 
9  13  36.67 
9  17  25.03 

0.551 
0.687 
0.503 

16  21  13.4 
16    4  13.5 
15  46  58i2 

42.17 
42.83 
43.46 

5  29.41 
5  21.79 
5  13.60 

0.305 
0.389 
0.353 

9    4  18.32 
9    8  14.88 
9  12  11.43 

StMm 

'  Mon. 
Tues. 

10 
11 
12 

9  21  12.81 
9  25    0.03 
9  28  46.70 

0.470 
0.456 
0.433 

15  29  27.7 
15  11  42.3 
14  53  42.3 

44.08 

•44.70 

45.31 

5    4.82 
4  55.49 
4  45.60 

0.377 
0.400 
0.423 

9  16    7.99 
9  20    4.54 
9  24     1.10 

Wed. 
Thur. 

Prid. 

13 
14 
15 

9  32  32.83 
9  36  18.44 
9  40    3.54 

0.411 
0.388 
0.367 

14  35  27.9 
14  16  59.5 
13  58  17.4 

45.00 
46.47 
47.04 

4  35.18 
4  24.23 
4  12.77 

• 

0.445 
0.468 
0.480 

9  27  57.65 
9  81  54.21 
9  35  50.77 

SQt. 

Sim. 
Mon. 

16 
17 
18 

9  43  48.13 
9  47  32.21 
9  51  15.79 

0.346 
0.3d6 
0.306 

13  39  21.8 
13  20  13.0 
13    0  51.4 

47.59 
48.14 
48.66 

4    0.81 
3  48.33 
3  35.36 

0.510 
0.530 
0.550 

9  39  47.32 
9  43  43.88 
9  47  40.43 

Tues. 
Wed. 
Thur. 

19 
20 
21 

9  54  58.89 

9  58  41.53 

10    2  23.72 

0.286 
0.967 
0.348 

12  41  17.4 
12  21  31.1 
12     1  33.0 

40.17 
40.68 
50.16 

3  21.90 
3    7.99 
2  53.62 

0.570 
0.589 
0.608 

9  51  36.99 
9  55  33.54 
9  59  30.10 

Prid. 

Sat. 

OlUI. 

22 
23 
24 

10    6    5.46 
10    9  46.75 
10  18  27.59 

0.220 
0.2U 
0.103 

11  41  23.3 
11  21    2.6 
11    0  31.0 

50.63 
51.10 
51.54 

2  38.81 
2  23.54 

2    7.83 

0.687 
0.645 
0.663 

10    3  26.65 
10    7  23.21 
10  11  19.76 

Mon. 

Tues. 

Wed. 

25 

26 

,  27 

10  17    8.01 
10  20  4a02 
10  24  27  61 

0.176 
0.150 
0.142 

10  39  48.8 

10  18  56.4 

9  57  54.3 

51.07 
52.38 
52.70 

1  51.70 
1  35.15 
1  18.22 

0.680 
0.697 
0.714 

10  15  16.31 
10  19  12.87 
10  23    9.42 

Thur. 
.  Frid. 
Sat. 

28 
29 
30 

IC  28    6.87 
10  31  45.74 
10  35  24.25 

0.187 
0.112 
0.007 

9  36  42.8 
9  15  22.1 
8  53  52.6 

53.17 
53.54 
53.01 

1     0.89 
0  43.21 
0  25.16 

0.789 
0.744 
0.750 

10  27    5.98 
10  31     2.53 
10  34  59.09 

Smm. 
Mod. 

31 
32 

10  39    2.40 
10  42  40.23 

0.063 
0.070 

8  32  14.7 
N.  8  10  28.5 

54.26 
54.50 

0    6.76 

0.773 
0.786 

10  38  55.64 
10  42  52.19 

0  11.96 

S*ynL— I 

rho8« 

■ritlUmctor  for  Mm 

nNoonmi 

ly  bo  aasomed  the  h 

moutlu 

ftt  for  Apparoot  Noon. 

Dilt  for  1  hoar. 
+9».8565 
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AT  GREENWICH  MEAN  NOON. 

• 

^ 

THE  SUN'S 

Logariflim 

g 

X 

of  the 

Badios  Vector 

1 

1 

of  the 
Sarth. 

Diff.  for 
Ihoor. 

of 
Sidereal  Ob. 

■s 

"g 

2Vu«  LONGITUDE. 

1 

1 

Diff.  for 
Ihoor. 

LATITUDE. 

A 

a' 

o        t        // 

/      II 

// 

// 

h     m       a 

1 

213 

129  14  20.2 

14    2.6 

143.58 

-0.08 

0.0063125 

-25.8 

15  16  50.40 

2 

214 

130  11  46.7 

11  29.0 

143.G1 

0.21 

.0062497 

26.5 

15  12  54.49 

3 

215 

131     9  13.9 

8  56.1 

143.G4 

0.34 

.0061852 

27.2 

15    8  58.57 

4 

216 

132    6  41.9 

6  23.9 

143.G8 

0.45 

.0061192 

27.8 

15    5    2.66 

5 

217 

133    4  10.7 

3  52.5 

143.71 

0.56 

.0060518 

28.3 

15     1     6.75 

6 

218 

134     1  40.3 

1  21.9 

143.75 

0.63 

.0059833 

28.8 

14  57  10.84 

7 

219 

134  59  10.9 

58  52.4 

143.79 

d.68 

.0059136 

29.3 

14  53  14.93 

8 

220 

135  56  42.5 

56  24.0 

143.84 

0.69 

.0058427 

29.7 

14  49  19.02 

9 

221 

136  54  15.2 

53  56.5 

143.89 

0.68 

.0057707 

30.2 

14  45  23.11 

10 

222 

137  51  49.1 

51  30.2 

143.95 

0.64 

.0056977 

30.6 

14  41  27.20 

11 

223 

138  49  24.5 

49    5.5 

144.00 

0.57 

.0056236 

31.1 

14  37  31.29 

12 

224 

139  47    0.8 

46  41.7 

144.06 

0.48 

.0055483 

31.6 

14  33  35.38 

13 

225 

140  44  38.9 

44  19.7 

144.12 

0.36 

.0054717 

32.1 

14  29  39.47 

14 

226 

141  42  18.6 

41  59.2 

144.19 

0.24 

.0053938 

32.7 

14  25  43.56 

15 

227 

142  39  59.8 

39  40.2 

144.25 

-0.11 

.0053145 

33.3 

14  21  47.65 

16 

228 

143  37  42.6 

37  22.9 

144.32 

+0.03 

.0052338 

33.9 

14  17  51.74 

17 

229 

144  35  27.0 

35    7.2 

144.38 

0.16 

.0051516 

34.G 

14  13  55.83 

18 

230 

145  33  12.9 

32  53.0 

144.45 

0.28 

.0050676 

35.4 

14    9  59.92 

19 

231 

146  31    0.5 

30  40.4 

144.52 

0.38 

.0049817 

36.2 

14    6     4.02 

20 

232 

147  28  49.8 

28  29.5 

144.59 

0.45 

.0048939 

37.0 
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SATURDAY  16. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


30 
32 
34 
36 
39 
41 
43 
46 
48 
50 
53 
55 
57 
59 
2 


5 


4 

6 
9 
11 
13 
5  16 
5  18 
5  20 
5  %\ 
5  25 


3.95 

2l.:30 

38.78 
56.37 
14.08 
31.90 
49.8-2 

7.86 
26.001 
44.24 

2.58 
21.01 
39.54. 
58.16, 
16.86 
35.65 
54.51 
13.44 
32.45 
51.5;l 
10.()7 
29.87 
49.13 

8.44 
27.79 


9.9883 
9.9909 
9.9993 
9.9943 
9.9961 ! 
9.9979 
9.9997| 
9.3015* 
9.3039' 
9.3048 
9.30641 
9J080 
9^096* 
9.3110 
9.3194, 
9.31371 
9.3150 
9.3169' 
9JI174| 
3.31 85| 
9JI9o 
9.390:> 
9.39U 
9.3933 
^.3930 


N.23  36 
23  43 
23  50 

23  58 

24  5 
24  12 
24  19 
24  25 
24  32 
24  38 
24  44 
24  50 
24  56 
25 
25 


2 

8 


25  13 
25  19 
25  24 
25  29 
25  34 
25  3i) 
25  44 
25  48 
25  5.3 
N.25  57 


10.4 
38.9 
59.4 
11.8 
16.1 
12.2 
0.2 
40.0 
11.5 
34.8 
49.8 
5(>.5: 
54.8, 
44.8; 
2*5.4, 
59.(y 
24.3 
40.(> 
48.4 
47.8 

3f?.r> 
20.9 
54.7 
20.0 

:W.7, 


10.563 
10.445 
10.337 
10.308 
10.088 
9.968 
9.847 
9.794 
9.601 
9.478 
9.354 
0i88 
9.109 
8.976 
8.849 
8.791 
8.503 
8.463 
8J33 
6.903 
8.073 
7.941 
7.809 
7.676 


7.542 

7.408 

7.274 

7.139 

7.004 

6.868 

6.731 

6.504 

6.457  j 

6.319  I 

6.181 

6.043 

5.003 

5.763 

5.693  I 

5.483 

5.342  I 

5.301  ; 

5.0G0  \ 

4.918  ' 

4.770 

4.634 

4.493 

4JS0 

4.907 
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IX. 


/ 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION- 

1 
1 

nour. 

Sight  AwcwBgion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Bight  Aaceaaion. 

Diff. 
forlm. 

Bedinotion. 

Diff.    1 
forlm. 

SU] 

NDATi 

'  17. 

TUESDAY  19. 

h    m      fl 

8 

O        /        u 

// 

h    m      8 

8 

o       /       » 

tt 

0 

5  25  27.79 

8.3S30 

N.25  57  36.7 

4.907 

0. 

7  16  23.28 

9.2683 

N.26  34  49^ 

SJifU 

1 

5  27  47.19 

^SXTt 

26    1  44.8 

4U)63 

1 

7  18  39.29 

9J3653 

26  32  lOi^ 

9.714 

2 

5  30    6.G3 

9.3943 

26    5  44.3 

3.990 

2 

7  20  55.11 

9JMB9 

26  29  24.1 

2.847 

3 

5  32  26.10 

9.3946 

26    9  35.2 

3.777 

3 

7  23  10.74 

9.9580 

26  26  29.3 

9.979 

4 

5  34  45.G1 

9.1953 

26  13  17.6 

3.634 

4 

7  25  26.19 

9.9557 

26  23  2a6 

3.111  , 

5 

5  37    5.15 

9.3956 

26  16  51.3 

3.490 

5 

7  27  41.44 

9J2594 

26  20  lao 

3.943 

6 

5  39  24.71 

9.3961 

26  20  16.4 

3J47 

6 

7  29  56.48 

9.9491 

26  16  57.6 

3J^  1 

7 

5  41  44.29 

9J)964 

26  23  32.8 

3.903 

7 

7  32  11.32 

9.9457 

26  13  31.4 

3.509  ' 

8 

5  44    a88 

9.3966 

26  26  40.7 

3.059 

8 

7  34  25.96 

9.9499 

26    9  57.4 

3iDl   ' 

9 

5  46  23.48 

9.3966 

26  29  39.9 

9.914 

9 

7  36  40.39 

9.9387 

26    6  15.7 

3.759 

10 

5  48  4a09 

9.3968 

26  32  30.4 

9.T70 

10 

7  38  54.61 

9.9351 

26    2  26.3 

3.886 

11 

5  51    2.69 

9.3967 

26  35  12J3 

9US97 

11 

7  41    8.61 

9.9315 

i     25  58  29.3 

4.013 

12 

5  53  22.29 

9.3965 

26  37  45.6 

9.483 

12 

7  43  22.39 

2.3979 

25  54  24.7 

4J39 

13 

5  55  41.88 

9.3963 

26  40  10.2 

9.338 

13 

7  45  35.95 

9.9941 

!     25  50  12.6 

4.905 

14 

5  58    1.45 

9.3960 

26  42  26.1 

9.193 

14 

7  47  49.28 

9J9908 

25  45  52:9 

4J90 

15 

6    0  21.00 

9.3957 

26  44  3a4 

9.049 

15 

7  50    2.38 

9JU63 

25  41  25.8 

4.514 

IG 

6    2  40.5^) 

9.19!)8 

26  46  32.0 

1.905 

16 

7  52  15.24 

9.9194 

25  36  51.2 

4408 

17 

6    5    0.03 

9.3947 

26  48  22.0 

1.702 

17 

7  54  27.87 

9.2085 

25  32    9  Ji 

4.761 

18 

6    7  19.50 

S.3941 

26  50    a4 

1.617 

18 

7  56  40.26 

9J9045 

25  27  19.9 

4.881 

10 

6    9  38.93 

9.38M 

26  51  3&1 

1.473 

19 

7  58  52.41 

9J9004 

25  22  23.3 

54)03 

30 

6  11  58.31 

9.3996 

26  53    0.2 

1J0O 

20 

8    1    4.31 

2.1963 

25  17  19.5 

5J23 

21 

6  14  17.64 

9.3918 

26  54  15.7 

1.187 

21 

8    3  15.97 

9.1999 

25  12.8.5 

5J943 

22 

6  16  36.92 

9J908 

26  55  22.6 

IMA 

22 

8    5  27.38 

9.1881 

25    6^0.3 

5.30 

23 

6  18  56.14 
MO 

9.3196 

NDA1 

N.26  56  20.9 
f  18. 

0.900 

23 

8    7  38.54 
WED] 

9.1830 

^ESD 

N.25    1  25.0 
AY  20. 

5An 

0 

6  21  15.29 

9.3167 

NJ26  57  10.6 

0.757 

0 

8    9  49.45 

9.1707 

N.24  55  52.7] 

&G97 

1 

6  23  34.38 

9.3175 

26  57  51.7 

0.614 

1 

8  12    0.10 

9.1754 

24  50  13.3 

5.714  ' 

2 

6  25  5;i.39 

9J163 

26  58  24.3 

0.471 

2 

8  14  10.50 

9.1711 

24  44  27.0 

S.SI9 

3 

6  28  12.32 

9.3148 

26  58  48.3 

0.398 

3 

8  16  20.64 

9.1067 

24  38  33.8 

5.944 

4 

6  30  31.17 

9.3134 

26  59    3.7 

0.186 

4 

8  18  30.51 

9.1693 

24  32  33.7 

64158 

5 

6  32  49.93 

9J}U9 

26  59  10.6 

•H>U>44 

5 

8  20  40.12 

9.1579 

24  26  26.8 

6.179  > 

6 

6  35    8.60 

9.3103 

26  59    9.0 

-0.097 

6 

8  22  49.46 

9.1535 

24  20  lai 

6.984 

7 

6  37  27.17 

9.3r87 

26  58  58.9 

0.938 

7 

8  24  58.54 

9.1491 

24  13  52.7 

6J95 

8 

6  39  45.64 

9J069 

26  58  40.4 

0.380 

8 

8  27    7.35 

2.1446 

24    7  25.7 

6.505 

9 

6  42    4.00 

9.3051 

26  58  13.4 

0.591 

9 

8  29  15.89 

2.1401 

24    0  52.1 

64»5 

10 

6  44  22.25 

9.3039 

26  57  37.9 

0.661 

10 

8  31  24.16 

9.1356 

23  54  lli> 

6.794 

11 

6  46  40.38 

9.3019 

26  56  54.0 

0.801 

11 

8  33  32.16 

9.1310 

23  47  25.2 

6.839 

12 

6  48  58.39 

9.9991 

26  56    1.8 

0.941 

12 

8  35  39.88 

9.1964 

23  40  32.1 

6.999 

13 

6  51  16.27 

9.9969 

26  55    1.2 

1U>80 

13 

8  37  47.33 

9.1918 

23  33  32.6 

74H5  j 

14 

6  53  34.02 

9.9947 

26  53  52.2 

1.919 

14 

8  39  54.50 

9.1173 

23  26  26.7 

7.150  , 

15 

6  55  51.63 

9.9994 

26  52  34.9 

1J357 

15 

8  42    1.40 

9.1197 

23  19  14.5 

7J955 

IG 

6  58    9.11 

9.9900 

26  51    9.4 

1.495 

16 

8  44    8.02 

9.1081 

23  11  56.1 

7.350 

17 

7    0  26.44 

9.9875 

26  49  35.0 

1.633 

17 

8  46  14.36 

9.1034 

23    4  31.5 

7.461 

18 

7    2  43.61 

9.9850 

26  47  53.5 

1.770 

18 

8  48  20.43 

94)988 

22  57    0J8 

7:568 

19 

7    5    0.63 

941894 

26  46    3.2 

1.906 

19 

8  50  26.22 

9U)041 

22  49  24.0 

7.663 

20 

7    7  17.50 

9Jr97 

26  44    4.8 

9.042 

20 

8  52  31.72 

94)895 

22  41  41.2 

7.763 

21 

7    9  34.20| 

%am 

26  41  58.2 

9.178 

21  1 

8  54  36^14 

94)848 

22  33  52.5 

7.889 

22 

7  11  50.731 

9.9741 

26  39  43.5 

9.313 

22 

8  56  41.89 

94»eoi 

22  25  57  J^ 

74)60 

23 

7  14    7.09 

9.9719 

26  37  20.7 

9.448 

23 

8  58  46.56 

94)754 

22  17  57.2 

84156 

24 

7  16  23.281 

9J9683 

NJ26  34  49.8 

9.581 

24 

9    0  50i)4 

9.0707 

N22    9  50.9 

eaM 
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1 

1 

1 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

.Hour. 

Right  Afloenaiou. 

Diff. 
forlm. 

DecUnatioii. 

Dim 
far  1  m. 

Hour. 

Right  Aacensioii. 

Biff, 
forlm. 

DecUnailon. 

Diff. 
for  1  m. 

1 

THURSDAY  21. 

SATURDAY  23. 

1 

b    m      B 

B 

O          /          II 

// 

li    m     B 

8 

o         /          /♦ 

/» 

0 

9    0  50.94 

2.0707 

N.22    9  50.9 

8.154 

0 

10  35    7.06 

1.8675 

N.14    4  55.8 

11.706 

1 

9    2  55.04 

9.0661 

22    1  38.8 

8.949 

1 

10  36  59.01 

1.8641 

13  53  11.8 

11.759 

>     2 

9    4  58.87 

3.0614 

21  5;)  21.0 

8.343 

2 

10  38  50.75 

l.e807 

13  41  24.7 

11.811 

3 

9    7    2.41 

9.0567 

21  44  57.6 

8.437 

3 

10  40  42.29 

1.8574 

13  29  34.5 

11.803 

4 

9    9    5.67 

3.0590 

21  36  28.6 

8J0O 

4 

10  42  33.64 

1.8541 

13  17  41.3 

11.919 

5 

9  11    8.65 

9.0473 

21  27  54.1 

8.691 

5 

10  44  24.79 

1.8509 

13    5  45.2 

11.960 

6 

9  13  11.35 

9.0496 

21  19  14.1 

8.719 

6 

10  46  15.75 

1.8478 

12  53  4&1 

19.008 

7 

9  15  13.77 

9.0380 

21  10  28.7 

8.802 

7 

10  48    6.52 

1.8447 

12  41  44.1 

]9U»5C 

8 

9  17  15ill 

9.0334 

21     1  379 

8.801 

8 

10  49  57.1 1 

1.8416 

12  29  39.4 

19.109 

.  9 

9  19  17.77 

9.0988 

20  52  41.8 

8.978 

9 

10  51  47.51 

1.8386 

12  17  31.9 

19.148 

10 

9  21  19.36 

9.0949 

20  43  40.5 

9.065 

10 

10  53  37.74 

1.8356 

12    5  21.6 

19.193 

11 

$>  23  20.67 

9U)196 

20  34  34.0 

9.159 

11 

10  55  27.79 

1.8397 

11  53    8.6 

19JB38 

12 

9  25  21.71 

9.0149 

20  25  22.3 

0.938 

12 

10  57  17.67 

1.8099 

11  40  53.0 

19.368 

13 

9  27  22.47 

9.0103 

20  16    5.5 

9J3aa 

13 

10  59    7.38 

1.8971 

11  28  34.8 

19.394 

.   14 

9  29  22.95 

9UW57 

20    6  43.7 

9.405 

14 

11    0  56.92 

1.8343 

11  16  14.1 

19.366 

15 

9  31  23.16 

9.0019 

19  57  16i) 

9.483 

15 

11    2  46.29 

1.8316 

11    3  50.9 

19.407 

.    16 

9  33  23.10 

1.0067 

19  47  45.2 

9.509 

16 

11    4  35.51 

1.8189 

10  51  2.5.2 

19.447 

17 

9  35  22.77 

ijma 

19  38    8.7 

9.649 

17 

11    6  24.57 

1.8163 

10  38  57.1 

19.487 

1    Id 

9  37  22.17 

ijM^n 

19  28  27.3 

9.799 

18 

11    8  13.47 

1.8138 

10  26  26.8 

19.596 

19 

9  39  21.30 

1.9833 

19  18  41.1 

9.808 

19 

11  10    2.22 

1.8113 

10  13  54.2 

19.563 

ao 

9  41  20.16 

1.9786 

19    8  50.3 

9.886 

20 

11  11  50.83 

1.8089 

10    1  19.2 

19.900 

21 

9  43  18.76 

1.9744 

18  58  54.8 

9.963 

21 

11  13  39.29 

1.8066 

9  48  42.0 

li637 

1  22 

9  45  17.09 

1.9700 

18  48  54.7 

10.099 

22 

11  15  27.61 

1.8049 

9  36    2.7 

12JS73 

23 

9  47  15.16 
FR 

li»57 

IDAY 

N.18  38  50.1 
22. 

10.114 

23 

11  17  15.80 
SU] 

1.8090 

C^DAl 

N.  9  23  21.3 
'  24. 

19.708 

0 

9  49  12.971 

10)613 

N.18  28  41.0 

10.168 

0 

11  19    3.85 

1.7996 

N.  9  10  37.8 

19.749 

1 

9  51  10.52 

1.9570 

18  18  27.4 

10JK9 

1 

11  20  51.77 

1.7976 

8  57  52.3 

13.775 

2 

9  53    7.81 

1.9S97 

18    8    9.5 

10.335 

2 

11  22  39.56 

1.7955 

8  45    4.8 

18.807 

3  < 

9  55    4.85 

1.9485 

17  57  47.3 

10.400 

3 

11  24  27.23 

1.7935 

8  32  15.4 

19.839 

4 

9  57    1.6;^ 

1.9449 

17  47  20.8 

10.477 

4 

11  2(1  14.78 

1.7915 

8  19  24.1 

19.870 

5 

9  58  58.13 

1.9400 

17  36  50.1 

10.547 

5 

11  28    2.21 

1.7896 

8    6  31.0 

19.900 

6 

10    0  54.43 

1.9358 

17  26  15.2 

10.616 

6 

11  29  49.53 

1.7877 

7  53  36.1 

19J«9 

7 

10    2  50.46 

ijnn 

17  15  36.2 

10.684 

7 

11  31  36.74 

1.7859 

7  40  39.5 

19J58 

8 

10    4  46.24 

iJBsne 

17    4  53.1 

10.751 

8 

11  33  23.84 

1.7843 

7  27  41.1 

19.986 

9 

10    6  41.78 

1.9896 

16  54    6.0 

10.817 

9 

11  35  10.84 

1.7895 

7  14  41.0 

13.014 

10 

10    8  37.07 

1.9196 

16  43  15.1 

10.688 

10 

11  36  57.74 

1.7809 

7    1  39.4 

13.041 

11 

10  10  32.13 

1.9157 

16  ;«  20.3 

10.947 

11 

11  38  44.54 

1.7793 

6  48  36.2 

13.007 

12 

10  12  26.95 

1.0117 

16  21  21.5 

11.011 

12 

11  40  31.25 

1.7778 

6  35  31.4 

13.089 

13 

10  14  21.5:) 

1.9078 

16  10  18.9 

11.073 

13 

.   11  42  17.87 

1.7763 

6  22  25.1 

13.116 

14 

10  16  15.88 

IJKOS 

15  59  12.7 

11.135 

14 

11  44    4.41 

1.7750 

6    9  17.5 

13.139 

15 

10  18    9.99 

1.9000 

15  48    2.8 

11.106 

15 

11  45  50.87 

1.7737 

5  56    8.5 

13.163 

10 

10  20    3.88' 

1.8069 

15  36  49.2 

11.956 

16 

11  47  37.25 

1.7794 

5  42  58.0 

13.184 

17 

10  21  57.54 

1.81195 

15  25  32.0 

11.316 

17 

11  49  23.55 

1.7719 

5  29  46.2 

13JSM 

18 

10  23  50.!»8 

1.8888 

15  14  11.3 

11J75 

18 

11  51    9.79 

l;77e0 

5  16  33.3 

13.996 

19 

10  25  44.20 

1.6859 

15    2  47.1 

11.439 

19 

11  52  55.96 

r.7689 

5    3  19.2 

13.946 

20 

10  27  37.20 

].f«15 

14  51  19.5 

11.468 

20 

11  54  42.06 

M679 

4  50    3.8 

13.965 

21 

10  29  29.98 

1.8779 

14  ;«)  48.5 

11.544 

21 

11  56  28.11 

1.7670 

4  36  47.3 

13J383 

<JQ 

10  31  22.55 

1.8744 

14  28  14.2 

11.590 

22 

11  58  14.10 

1.7661 

4  23  29.7 

13.301 

23 

10  :«  lAsn 

l.tf709 

14  1(5  »>.(> 

11.653 

23 

12    0    0.04 

1.7653' 

4  10  11.1 

13.319 

94 

10  35    7.06 

1.8675 

N.14    4  55.8 

11.706 

24 

12    1  45.93 

1.7645 

N.  3  56  51.4 

13.336 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCKNSION  AND  DECLINATION. 

Honr. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

donr. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
finrlm. 

MO 

NDA"i 

r  25. 

WEDNESDAY  27. 

h    ra      8 

8 

O         i           II    1          tl 

h     m      8 

8 

O          1          II 

// 

0 

12    1  45.93 

1.7645 

N.  3  56  51.4,  13.336 

0 

13  26  49.26 

1.8055 

S.  6  48  37.3 

13J284 

1 

12    3  31.78 

1.7638 

3  43  30.8    13J52 

1 

13  28  37.66 

1.8080 

7    1  53.8 

13.265 

2 

12    5  17.59 

1.7638 

3  30     9.2i    13.366 

2 

13  30  26.22 

1.8106 

7  15    9.1 

13JM5 

3 

12    7    3.36 

1.7626 

3  16  46.8 

13.380 

3 

13  32  14.94 

1.8133 

7  28  23.2 

13J224 

4 

12    8  49.10 

1.7621 

3    3  23.6'  13.394 

4 

13  34    3.82 

1.8160 

7  41  3ao 

isjxa 

5 

12  10  34.81 

1.7616 

2  49  59.6    13.407 

5 

13  35  52.87 

1.8188 

7  54  47.5 

13481 

6 

12  12  20.49 

1.7612 

2  36  34.8    13.419 

6 

13  37  42.08 

1.8217 

8    7  57.7 

13458 

7 

12  14    6.15 

1.7609 

2  23    9.3.   13.430 

7 

13  39  31.47 

1.8247 

8  21    6.5 

13.134 

8 

12  15  51.80 

1.7607 

2    9  43.2 

13.441 

8 

13  41  21.05 

1.8278 

8  34  13.8 

13409 

9 

12  17  37.43 

1.7605 

1   56   16.4;    13.451 

9 

13  43  10.81 

1.8309 

8  47  19.6 

13.084 

10 

12  19  23.06 

1.7604 

1  42  49. 1|  13.460 

10 

13  45    0.76 

1.8341 

9    0  23.9 

13J058 

11 

12  21    8.68 

1.7603 

1  29  21.2 

13.469 

11 

13  46  50.90 

1.8373 

9  13  26.6 

1,X039 

12 

12  22  54.29 

1.7603 

1  15  52.8;   13.477 

12 

13  48  41JJ3 

1.8406 

9  26  27.7 

13.004 

13 

12  24  39.91 

1.7604 

1    2  24.0 

13.484 

13 

13  50  31.77 

1.8440 

9  39  27.1 

isjnb 

14 

12  26  25.54 

1.7605 

0  48  54J 

13.490 

14 

13  52  22.51 

1.8475 

9  52  24.7 

19JM5 

15 

12  28  11.18 

1.7607 

0  35  25.1 

13.496 

15 

13  54  13.46 

1.8510 

la    5  20.5 

18J»15 

16 

12  29  56.82 

1.7610 

0  21  55.2 

13.501 

16 

13  56    4.63 

1.^46 

10  18  14.5 

19.884 

17 

12  31  42.48 

1.7613 

N.  0    8  25.0 

13J>05 

17 

13  57  56.02 

1.8583 

10  31    6.6 

1S.859 

18 

12  33  28.17 

1.7617 

S.  0    5    5.4 

13.509 

18 

13  59  47.63 

1.8621 

10  43  56.7 

1S.819 

19 

12  35  13.89 

1.7622 

0  18  36.0 

13.513 

19 

14    1  39.47 

1.8659 

10  56  44.8 

19.785 

20 

12  36  59.63 

1.7627 

0  32    6.8 

13.514 

20 

14    3  31.54 

1.8698 

11    9  30.9 

19.750 

21* 

12  38  45.41 

1.7633 

0  45  37.7 

13.516 

21 

14    5  23.84 

1.8738 

11  22  14.9 
11  34  56.7 

1S.715 

22 

12  40  31.23 

1.7640 

0  59    8.7 

13.517 

22 

14    7  16.39 

1.8778 

19.679 

23 

12  42  17.09 

1.7647 

S.  1  12  39.7 

13.517 

23 

14    9    9.18 

1.8819 

8.11  47  36.3 

13.649 

TVk 

:SDA^ 

^  26. 

THU 

RSDA 

T28. 

0 

12  44    2.99 

1.7655 

S.  1  26  10.7 

13.516 

0 

14  U    2.22 

1.8861 

S.12    0  13.7 

19.603 

1 

12  45  48.94 

1.7663 

1  39  41.6 

13.514 

1 

14  12  55.51 

1.8903 

12  12  48.8 

13.564 

2 

12  47  34.95 

1.7673 

1  53  12.4 

13.512 

2 

14  14  49.06 

1.8947 

12  25  21.4 

19.534 

3 

12  49  21.02 

1.7683, 

2    6  43.1 

13.510 

3 

14  16  42.87 

1.8991 

12  37  51.6 

19.463 

4 

12  51    7.15 

1.7694 

2  20  13.6 

13J)07 

4 

14  18  36.95 

1.9035 

12  50  19.4 

19.441 

5 

12  52  53.35 

1.7706 

2  33  43.9 

13.503 

5 

14  20  31.29 

1.9060 

13    2  44.7 

19J99 

6 

12  54  39.62 

1.7718 

2  47  13.9 

13.498 

6 

14  22  25.91 

1.91S6 

13  15    7.3 

19.356 

7 

12  56  25i)6 

1.7731 

3    0  43.6 

13.492 

7 

14  24  20.81 

1.9173 

13  27  27.3 

19.311 

8 

12  58  12.39 

1.7744 

3  14  12.9 

13.485 

8 

14  26  15.99 

1.9221 

13  39  446 

19.965 

9 

12  59  58.90 

1.7758 

3  27  41.8 

13.478 

9 

14  28  11.46 

1.9269 

13  51  59JJ 

19.910 

10 

13    1  45.49 

1.7773 

3  41  10.3 

13.470 

10 

14  30    7.22 

1.9318 

14    4  10.9 

19.173 

11 

13    3  32.17 

1.7788 

3  54  38.3 

13.462 

11 

14  32    3.27 

1.9367 

14  16  19.7 

19.133 

12 

13    5  18.95 

1.7804; 

4    8    5.7 

13.453 

12 

14  33  59.62 

1.9417 

14  28  25.6 

19.073 

13 

13    7    5.83 

1.7882, 

4  21  32.5 

13.443 

13 

14  35  56.28 

1.9468 

14  40  28.5 

190)33 

14 

13    8  52.81 

1.7840 

4  34  58.8    13.4321 

14 

14  37  53.24 

1.9520 

14  52  28.3 

11.971 

15 

13  10  ;39.90 

1.7858' 

4  48  24.4 

13.421 

15 

14  39  50.51 

1.9572 

15    4  25.0 

11.918 

16 

13  12  27.10 

1.7877 

5    1  49.3 

13.409 

16 

14  41  48.10 

1.9625 

15  16  18.5 

11.865 

17 

13  14  14.42 

1.7l>97 

5   15   13.4:    13.395 

17 

14  43  46.00 

1.9678 

15  28    8.8 

11.811 

18 

13  16    1,86 

1.7917 

5  28  36.7 

13.381 

18 

14  45  44.23 

1.9732 

15  39  55.8 

11.755 

19 

13  17  49.42 

1.7938 

5  41  59.2 

13.367 

19 

14  47  42.78 

1.9787 

15  51  39.4 

11.698 

20 

13  19  37.1 1 

1.7960, 

5  55  20.8;   j  3.352 1 

20 

14  49  41.67 

1.9843 

16    3  19.6 

11.640 

21 

13  21  24.94 

1.7983 

6    8  41.4 

13.336 

21 

14  51  40.89 

1.9898 

16  14  56.3 

11.582 

22 

13  23  12.90 

1.8006 

6  22    1.1 

13.319 

22 

14  53  40.45 

1.9955 

16  26  29.4 

11.523 

23 

13  25    1.01 

1.8030 

6  35  19.7 

13.302 

23 

14  55  40.35 

2.0012 

16  37  58.8 

11.460 

24 

13  26  49.26 

1.8055 

S.  6  48  37.3 

13.284 

24 

14  57  40.59 

8.0070 

S.  16  49  24.6 

11.398 
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Hour.' 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Right  Aacenalon. 

Diff. 
for  1  lu. 

Beclinatlon. 

forlm. 

Hour. 

Bight  ABcension. 

jHfr. 

forlm. 

Declination. 

Diir. 

forlm. 

FR 

IDAY 

29. 

SUNDAY  31. 

1 

0  > 

h    m      8     1 
14  57  40.5(1 
14  59  41.18 

8 

9.0070 

S.  16''  49'  24^ 

1^.396 

0 

h    m     8 
16  41  37.79 

8 

9.3367 

S.2I  21  58 J2 

tJ0S3 

1 

S.0I38 

17    0  46.6 

11.335 

1 

16  43  58.21 

9.3440 

24  28  51.6 

6.897 

2 

15    1  42.13 

9.0167 

17  12    4.8 

11.970 

2 

16  46  19.07 

iJXilQ 

24  35  37.4 

6.699 

3 

15    3  43.44 

9.0947 

17  23  19.1 

11.905 

3 

16  48  40.36 

9.3584 

24  42  15.5 

6.570 

4 

15    5  45.10! 

9.0308 

17  34  29.4 

11.139 

4 

16  51    2.08 

9J6M 

24  48  45.8 

6.440 

5 

15    7  47.13 

9.03G9 

17  45  35.7 

11.079 

16  53  24.24 

9.3798 

24  55    8.3 

6.308 

6 

15    9  49.53 

9.0431 

17  56  38.0 

11.003 

J 

16  55  46.82 

9.380O 

25    1  22.8 

6.176 

7 

15  11  52..30 

9U>483 

18    7  36.1 

10.933 

7 

16  58    9.83 

9.3871 

25    7  29.3 

6UH0 

8' 

15  13  55.44 

9.0&55 

18  18  29.9 

10.869 

8 

17    0  33.27 

9.3949 

25  13  27.6 

5.904 

^1 

15  15  58iM> 
15  18    2.86 

9.0618 

18  29  19.4 

10.789 

9 

17    2  57.13 

9.4013 

25  19  17.7 

5.767 

10 

9X689 

18  40    4.6 

10.715 

10 

17    5  21.42 

9.4083 

25  24  59.6 

5.098 

11 

15  20    7.15 

9.0747 

18  50  45.3 

10.640 

11 

17    7  46.13 

9.4153 

25  30  33.1 

5.487 

12 

15  22  11.8^ 

9.0819 

19    1  21.4 

10.564 

12 

17  10  11.25 

9.4999 

25  35  58.0 

5.345 

13 

15  24  16.88 

9.08n 

19  11  53.0 

10.487 

13 

17  12  36.79 

9.4990 

25  41  14.4 

5J909 

14 

15  26  22.34 

9.0943 

19  22  19.9 

10.409 

14 

17  15    2.73 

9.4358 

25  46  22J2 

54)58 

15  1 

15  28  28.19 

9.1009 

19  32  42.1 

10.399 

15 

17  17  29.08 

9.4495 

25  51  21.3 

4J»9 

10 

15  30  34.45 

9.1076 

19  42  59.4 

10J»18 

16 

17  19  55.83 

9.4499 

25  56  11.6 

4.765 

17 

15  32  41.11 

9.1143 

19  53  11.8 

10.166 

17 

17  22  22.98 

9.4558 

26    0  53.0 

4.616 

18 

15  34  48.16 

9.1910 

20    3  19.3 

10.083 

18 

17  24  50.53 

9.4693 

26    5  25.5 

4.466 

19 

15  36  55.62 

9.1978 

20  13  21.8 

9.998 

19 

17  27  18.47 

9.4688 

26    9  48.9 

4.314 

tiO 

15  39    3.50 

9.1347 

20  23  19.1 

9.919 

20 

17  29  46.79 

9.4753 

26  14    3J2 

4.161 

21    ! 

15  41  11.79 

9.1416 

20  33  11.2 

9.894 

21 

17  32  15.50 

9.4817 

26  18    8.3 

4.006 

22 

15  43  20.49 

9.148& 

20  42  58.0 

9.735 

22 

17  34  44.59 

9.4880 

26  22    4.1 

3.853 

23 

15  45  29.61 

9.1555 

S.20  52  39.5 

9.646 

23 

17  37  14.05 

9.4941 

S.26  25  50.6 

3.096 

SATI 

URDA 

Y  30. 

MONDAY, 

SEPTEMBER  1. 

0 

I 

15  47  39.15 
15  49  49.11 

9.1fi& 
9.1095 

S.21    2  15.5 
21  11  46.0 

9.555 
9.469 

0 

17  39  43.88 

9.50091 

S.26  29  27.61    3JS38 

2 

15  51  59.49 

9.1706 

21  21  11.0 

9.368 

3 

15  54  10.30 

9.1837 

21  30  30.3 

9.973 

4 

15  56  21.54 

9.1908 

21  39  4a8 

9.176 

5 

15  58  33.21 

9.1980 

21  48  51.4 

9.078 

PHASES  ( 

DP  T] 

HE  MOON. 

6 

16    0  45.30 

9.9059 

21  57  53.2 

22  6  49.0 

6.979 

7 

lb    2  57.83 

9.9194 

8.878 

8 

16    5  10.79 

9.9196 

22  15  38.6 

8.776 

j|          Yi         m 

9 
10 
11 

16    7  24.19 

16    9  38.02 

'     16  11  52.29 

9.9969 
9.2349 
9JM1S 

22  24  22.1 
22  32  59.4 
22  41  30.4 

8.673 
8.569 
8.463 

^  First  Qua 
0  Full  Moor 

rter,. 

I,.    . 

la         XI        m 

.     1     2  29.3 
.     8     1  52.5 

12 

'     16  14    7.00 

9J3488 

22  49  54i 

8.355 

<C  Last  Quai 

ler,  . 

.  14  16  41.5 

13 

16  16  22.15 

9.9569 

22  58  12.9 

8.946 

#   New  Mooi 

n,      . 

.  22  13  30.5 

14 

16  18  37.74 

9J9635 

23    6  24.4 

8.135 

D   First  Qua 

rter,. 

.  30  15  48.1 

15 

»m9 

16  20  53.77 
16  23  10.23 

9.9708 

23  14  29.2 
23  22  27.2 

8.093 

w 

9.9781 

7.910 

17 

1     16  25  27.13 

j    9.9854 

23  30  18.4 

7.796 

• 

d       h 

18 
19 
20 

!    16  27  44.48 
16  30    2.27 
16  32  20.49 

9.9997 
9*1001 
9.3074 

23  38    2.7 
23  45  40.0 
23  53  10.2 

7.680 
7.563 
7.444 

<C  Perigee,. 
a  Apogee,. 

•  • 

•  • 

.    .     8  22.8 
.    .   23  18.0 

21 

16  34  39.15 

9.3148 

:     24    0  33.2 

7JS3 

22 

16  36  58ii6 

9J991 

24    7  48.9 

7.901 

23 

16  39  17.81 

9.3994 

24  14  57 J 

7Ur78 

24 

16  41  37.7S 

9.3367 

S.24  21  58.2 

9JK0 
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LUNAR  DISTANCES. 

^3 

star's  Name 

P.L. 

• 

P.L. 

P.L. 

P.  L. 

'^^ 

o  S 

and 

Noon. 

of 

11  |h. 

of 

Vlh. 

of 

IXii. 

of 

1 

FoaitioD. 

Diff. 
3994 

Diff. 

Diff. 

IMff. 

Sun 

W. 

O          1        It 

88  48  57 

O          /         /' 

90  14  38 

3209 

O           «        // 

91  40  37 

3193 

O           1        t' 

93    6  54 

3176   ' 

Jupiter 

W. 

63  13  »2 

i»49 

64  44  57 

2999 

66  16  39 

9014 

67  48  4(M 

98» 

Saturn 

K 

80  36  30 

S845 

79    3    1 

2831 

77  29  14 

9818 

75  55  10 

98M 

a  Aquilce 

E. 

82  26  37 

36S0 

81    9  43 

3688 

• 

79  52  43 

3681 

78  a5  36 

3677 

2 

Sun 

W. 

100  23  10 

3096 

101  51  26 

3077 

103  20    4 

3059 

104  49    4 

9041 

Jupiter 

W. 

75  33  41 

3819 

77    7  44 

2802 

78  42    9 

2785 

80  16  56 

ff768 

Spica 

W. 

28  34  17 

2799 

30    8  55 

2772 

31  44    0 

2750 

33  19  33 

iRSO 

Saturn 

E. 

68    0    1 

2738 

66  23  58 

2712 

64  47  34 

9606 

63  10  49 

9679 

a  Aquile 

E. 

72    9    1 

3666 

70  51  38 

3009 

69  34  18 

3672 

68  17    1 

3577 

Fomalhaut 

E. 

100  43  21 

2919 

99  11  26 

2901 

97  39    8 

2883 

96    627 

9864 

3 

Sun 

W. 

112  19  47 

2947 

113  51    6 

2097 

115  22  50 

2909 

116  54  58 

»»' 

Jupiter 

W. 

88  16  43 

2678 

89  53  53 

2659 

91  31  28 

2640 

93    928 

9031    • 

Spica 

W. 

41  24  11 

2638 

43    2  28 

2607 

44  41  13 

2588 

46  20  25 

9568  ' 

Saturn 

E. 

55    1  22 

2594 

53  22  19 

2577 

51  42  52 

2559 

50    3    1 

2&42  , 

a  AquilsB 

E. 

61  52  38 

3734 

60  36  27 

3753 

59  20  36 

8776 

58    5    9 

3804   \ 

Fomalhaut 

E. 

88  17  11 

2775 

86  42  10 

27SC 

85    6  45 

9730 

83  30  57 

»7«2  ; 

a  Pegaai 

E. 

107  33  52 

3019 

106    4    3 

2905 

104  33  44 

2970 

103    2  54 

9046  ! 

4 

Spica 
Mars 

W. 

54  43  16 

2469 

56  25  13 

2449 

58    738 

9430 

59  50  30 

i 

9410   , 

W. 

31  20    4 

26S8 

32  58  21 

2608 

34  37    5 

9588 

36  16  17 

9567 

Saturn 

E. 

41  37  45 

2456 

39  55  30 

2439 

38  12  51 

9434 

36  29  50 

9406 

a  Aquilffi 

E, 

51  56  25 

4013 

50  44  58 

4073 

49  34  30 

4142 

48  25    9 

•4321 

Fomalhaut 

E. 

75  26  19 

2639 

73  48  17 

2634 

72    9  55 

9600 

70  31  12 

9504 

a  Pegasi 

E. 

95  21  19 

2835 

93  47  36 

2815 

92  13  27 

2705 

90  38  52 

9775   j 

5 

Spica 
Mars 

W. 

68  31  41 

2317 

70  17  16 

2999 

72    3  17 

2981 

73  49  44 

»64: 

W. 

44  39    7 

2471 

46  21    1 

2452 

48    3  22 

9433 

49  46    9 

9416  j 

Antares 

W. 

22  39  41 

2340 

24  24  42 

2317 

26  10  16 

9206 

27  56  21 

9977 

Fomalhaut 

E. 

62  13    0 

2534 

60  32  34 

2594 

58  51  54 

9515 

57  11    2 

9500 

a  Pegasi 

E. 

82  40    2 

2602 

81    3  12 

2678 

79  26    3 

9666 

77  48  37 

9655 

1 

6 

Spica 
Mars 

W. 

'82  48  14 

2183 

84  37    7 

2166 

86  26  23 

2153 

88  16    1 

1 

9140  ; 

W. 

58  26  14 

2333 

60  11  26 

2317 

61  57    1 

9302 

63  42  57 

9968  ' 

Antares 

W. 

36  53  51 

2186 

38  42  40 

2170 

40  31  53 

2155 

42  21  29 

9139 

Fomalhaut 

E. 

48  45    7 

2502 

47    3  56 

2507 

45  22  52 

9515 

43  42    0 

9596  ' 

a  Pe^i 

E. 

6938    5 

2615 

67  59  31 

9611 

66  20  51 

9610 

64  42    9 

9611 

a  Anetis 

E. 

111  15  55 

12964 

109  29    3 

2948 

107  41  47 

SKEtt 

105  54    7 

9216 

7 

Spica 
Mars 

W. 

97  29    6 

2079 

99  20  37 

2070 

101  12  23 

9060 

103    4  24 

t 

90S9   ' 

W. 

72  37  35 

2296 

74  25  24 

2215 

76  13  29 

9906 

78    ]  49 

9196 

Antares 

W. 

51  34  46 

2076 

53  26  22 

2065 

55  18  15 

9055 

57  10  23 

9046 

a  Pe^i 

E. 

56  30    0 

2651 

54  52  14 

2668 

53  14  51 

9689 

51  37  57 

9714   ■ 

a  Arietis 

E. 

96  50  19 

2150 

95    0  36 

2140 

93  10  38 

9130 

91  20  25 

9190   ' 

8 

Mars 

W. 

87    6  31 

2162 

88  55  56 

2157 

90  45  29 

9153 

92  35    7 

9150 

An  tares 

W. 

66  34  17 

20)1 

68  27  34 

O006 

70  20  59 

9009 

72  14  30 

1006  > 

a  Arietis 

E. 

82    6  ]4 

2088 

80  14  57 

2065 

78  23  35 

9083 

76  32    8 

9061 

Aldebaran 

E. 

112  28  12 

2042 

110  35  43 

9037 

108  43    6 

9039 

106  50  21 

9097 

9 

Antares 

W. 

81  42  58 

1994 

83  36  41 

1096 

85  30  22 

1008 

87  24    0 

9001 

a  Aquilie 

W. 

44  46  13 

4078 

45  56  36 

3944 

47    9  11 

3896 

48  23  46 

3793 

Saturn 

W. 

32  14  53 

2000 

34    8  13 

9008 

36    1  35 

9007 

37  54  59 

9007 

a  Arietis 

E. 

€7  14  46 

2066 

65  23  26 

9009 

63  32  14 

9008 

61  41  11 

9109 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

2 

Star's  Xama 

P.L. 

• 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight 

of 

XVh. 

of 

XVIHh. 

of 

XXIh. 

of 

1 

Poflitiou. 

o 

Diir. 

Diff. 

Dift 

Diff. 

Su!f 

W. 

9I33  30 

3ie8 

0      1     II 
96    0  25 

3145 

0       1     II 

97  27  40 

3139 

9^5^  15 

3112 

Jupiter 

W. 

69  21    0 

9884 

70  53  39 

3868 

72  26  39 

385S 

73  59  59 

2835 

Saturn 

E. 

74  20  47 

9780 

72  46    5 

2n5 

71  11    4 

2760 

69  35  43 

2744 

a  Aquilee 

E. 

77  18  24 

367a 

76    1    7 

3669 

74  43  47 

3667 

73  26  25 

3665 

2 

Sun 

W. 

]0G  18  26 

3039 

107  48  11 

3003 

109  18  20 

3985 

no  48  52 

2906 

Jupiter 
Spica 

W. 

81  52    6 

9750 

83  27  40 

9Td9 

85    3  37 

3714 

86  39  58 

2696 

W. 

34  55  34 

9709 

36  32    2 

S686 

38    8  58 

2668 

39  46  21 

2648 

Sutuni 

E. 

61  33  41 

9663 

59  56  11 

2646 

58  18  18 

9699 

56  40    2 

2611 

a  Aquiiae 

E. 

66  59  49 

3684 

65  42  45 

3693 

64  25  50 

3704 

63    9    7 

3717 

Fomalliaut 

E. 

94  33  22 

9846 

92  59  54 

2838 

91  26    3 

9811 

89  51  49 

2793 

3 

Sc7!f 

W. 

118  27  31 

9869 

120    0  29 

2850 

121  33  52 

9831 

123    7  40 

2811 

Jupiter 
Sptca 

W. 

94  47  54 

9609 

96  26  46 

25&1 

98    6    3 

2565 

99  45  46 

3545 

1 

W. 

48    0    4 

9&48 

49  40  11 

2538 

51  20  45 

2508 

53    1  47 

2480 

Saturn 

E. 

48  22  46 

9595 

46  42    7 

2507 

45    1    4 

2489 

43  19  36 

9473  , 

a  Aquilee 

E. 

56  50  11 

3835 

55  35  45 

3670 

54  21  55 

3911 

53    8  46 

3068 

Foninlhaut 

E. 

81  54  47 

9705 

80  18  14 

2688 

78  41  18 

2673 

77    4    0 

9655 

a  Pcgaai 

E. 

101  31  33 

9999 

99  59  42 

9900 

98  27  23 

2ffn 

96  54  35 

2855 

'    4 

Spica 

W. 

61  33  50 

9391 

63  17  37 

9373 

65    1  52 

2354 

66  46:)3 

2335 

Mars 

W. 

37  55  57 

9548 

39  36    4 

2538 

41  16  38 

2509 

42  57  39 

2480 

Satuni 

E. 

34  46  26 

93«:{ 

33    2  41 

2378 

31  18  35 

8364 

29  34    9 

2353  > 

a  Aquiiss 

E. 

47  17    3 

4311 

46  10  21 

4419 

45    5  H 

4538 

44    1  44 

4600 

Fonialhaut 

E. 

68  52    9 

S580 

67  12  47 

2568 

&5  33    8 

2556 

63  53  12 

2544 

CI  Pegasi 

E. 

89    3  52 

2757 

87  28  28 

2740 

85  52  41 

2733 

84  16  32 

2707 

5 

Spica 

W. 

75  36  37 

9947 

77  23  55 

2931 

79  11  37 

9314 

80  59  44 

2106 

Mara 

W. 

51  29  21 

9398 

53  12  58 

2389 

54  56  59 

2364 

56  41  25 

2348 

Antarea 

W. 

29  42  55 

SB57 

31  29  58 

2238 

33  17  29 

23W 

35    527 

2909 

Fotnalbaut 

E. 

5530    1 

9503 

53  48  52 

2499 

52    7  38 

2488 

50  26  22 

2490 

cc  Pegasi 

1 

E. 

76  10  56 

9644 

74  33    1 

2634 

72  54  52 

2696 

71  16  32 

9091 

6 

Snica 
Mars 

W. 

90    5  59 

9196 

91  56  18 

2114 

93  46  56 

2109 

95  37  52 

9000 

t 

W. 

65  29  14 

2774 

67  15  51 

2963 

69    2  47 

2949 

70  50    2 

2337 

Antarea 

W. 

44  11  28 

9196 

46    1  48 

2113 

47  52  28 

9009 

49  43  28 

2066 

Fomalhaut 

E. 

42    1  26 

9545 

40  21  15 

9566 

38  41  33 

2583 

37    2  28 

9696 

i  (I  Pe^asi 

E. 

63    329 

9614 

61  24  53 

9618 

59  46  23 

2696 

58    8    4 

9638 

Qt  Arictis 

1 

E. 

104    6    3 

2901 

102  17  37 

9168 

100  28  51 

2174 

98  39  45 

9161 

1 

7  i  Spica 
Mar4 

W. 

104  56  38 

9043 

106  49    5 

9036 

108  41  43 

2030 

110  34  31 

9094 

W. 

79  50  22 

9188 

81  39    8 

2180 

83  28    6 

2173 

85  17  14 

2167 

Antarcfl 

W. 

59    2  46 

9037 

00  55  22 

2030 

62  48  10 

2083 

64  41    9 

2017 

cr  Pepasi 
Q  Anetia 

1 

E. 

50    1  36 

2744 

48  25  55 

2780 

46  51     1 

2891 

45  17    1 

2870 

E. 

89  29  57 

9113 

87  39  16 

2105 

85  48  25 

2000 

83  57  24 

2003 

8    Mors 

W. 

94  24  50 

9148 

96  14  36 

2146 

98    4  25 

2145 

99  54  15 

2145 

Antarea 

W. 

74    8    7 

1996 

76    1  48 

1905 

77  55  30 

1904 

79  49  14 

1904 

:  tt  Arietifl 

E. 

74  40  39 

9080 

72  49    9 

2080 

70  57  39 

2081 

69    6  11 

2083 

Aidcbaran 

E. 

104  57  29 

2395 

103    4  33 

9083 

101  11  34 

2091 

99  18  33 

2091 

1 
9  '  Antarea 

W. 

89  17  3:3 

9006 

91  11    0 

2000 

93    4  21 

9014 

94  57  34 

2090 

<  u  AquiliB 

W. 

49  40    9 

3630 

50  58  11 

3547 

52  17  43 

3474 

53  38  36 

3400 

'  Saturn 

W. 

39  48  22 

9009 

41  41  43 

2010 

4335    1 

9014 

45  28  14 

2018 

!       '  a  Arietia 

E. 

59  50  17 

9111 

57  59  35 

2131 

56    9    8 

9139 

54  18  57 

9143 

14S 
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GREENWICH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

• 

9 
55 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L.    j 

and 

Noon. 

of 

ll|h 

of 

Vlh. 

of 

IX^ 

of       1 

1^ 

9 

Position. 

Diff. 

soei 

Diff. 

Diff. 

DiC    , 

1 

Aldebaran 

E. 

O           t        II 

97  25  32 

o  '      /        // 

95  32  31 

9093 

O          1        II 

93  39  38 

9085 

O           If 

91  46  38 

9088 

10 

Antares 

W. 

9G  50  37 

S096 

98  43  30 

9033 

100  36  12 

9041 

102  28  42 

905O   1 

a  Aquilee 

W. 

55    0  42 

?lXtl 

56  23  53 

3309 

57  48    2 

3956 

59  13    3 

3918 

Saturn 

W. 

47  21  20 

9033 

49  14  18 

9099 

51    7    7 

9036 

52  59  45 

9043 

a  Arietis 

E. 

52  29    3 

3156 

50  39  29 

9171 

48  50  18 

9187 

47    131 

9904   - 

Aldebaran 

E. 

82  23  32 

9054 

80  31  22 

9061 

78  39  23 

9070 

76  47  37 

9078 

Venus 

E. 

108  a5  58 

2371 

106  51  42 

9378 

105    7  36 

9387 

103  23  42 

9396 

11 

a  Aquilse 

W. 

66  27  51 

3099 

67  56  10 

3078 

69  24  47 

3066 

70  53  38 

3066 

Saturn 

W. 

62  19  44 

9090 

64  10  59 

9101 

66    1  56 

9113 

67  52  35 

9195 

Fonialhaut 

W. 

32  22  40 

9750 

33  58  13 

9701 

35  34  51 

9669 

37  12  22 

9631 

Aldebaran 

E. 

67  32  35 

9134 

65  42  27 

9147 

63  52  39 

9160 

62    3  11 

8173 

Venus 

E. 

94  47  43 

9450 

93    5  19 

9463 

91  23  13 

9476 

89  41  26 

8489   ' 

Pollux 

E. 

111  29  51 

2096 

109  38  49 

9109 

107  48    4 

9199 

105  57  38 

9134   ' 

12 

a  Aquilae 

W. 

78  19  24 

3059 

79  48  32 

3068 

81  17  33 

3065 

82  46  26 

3073 

Saturn 

W. 

77    1     1 

2199 

78  49  40 

9907 

80  37  57 

9299 

82  25  52 

9937 

Fomalhaut 

W. 

45  28    7 

3550 

47    8  11 

9545 

48  48  22 

9549 

50  28  37 

8542 

Aldebai'an 

E. 

53    1  22 

9953 

51  14  13 

2970 

49  27  29 

9988 

47  41  12 

9307 

Venus 

E. 

81  17  32 

9565 

79  37  49 

9589 

77  58  29 

9598 

76  19  31 

9615 

Pollux 

E. 

96  50  25 

9903 

95    2    2 

9217 

93  14    0 

9339 

91  26  20 

9947 

Sun 

E. 

124  49  29 

9599 

123    8  47 

2538 

121  28  27 

2553 

119  48  28 

9569 

13 

Saturn 

W. 

91  19  48 

9315 

93    5  26 

9331 

94  50  40 

9347 

96  35  31 

1 
9364 

a  AquilsB 

W. 

90    7  36 

3139 

91  34  58 

3156 

93    2    0 

3175 

94  28  39 

3196 

Fomalhaut 

W. 

58  49  15 

9563 

60  29    1 

2570 

62    8  37 

2579 

63  48    1 

8588 

■ 

a  Pegasi 
Aldebaran 

W. 

42  23  56 

3939 

43  49  19 

3198 

45  15  31 

3163 

46  42  24 

3135 

E. 

38  56  54 

9410 

37  13  34 

2434 

35  30  48 

9459 

33  48  37 

9485 

Venus 

E. 

68  10  36 

9704 

66  34    1 

2799 

64  57  50 

2740 

63  22    3 

9739   , 

Pollux 

E, 

82  33  44 

9396 

80  48  22 

2349 

79    3  24 

9358 

77  18  49 

9375 

Sun 

E. 

111  33  59 

9651 

109  56  13 

9667 

108  18  49 

9684 

106  41  48 

9701 

14 

Saturn 

W. 

105  13  54 

9445 

106  56  25 

9460 

108  38  34 

S477 

110  20  19 

9499  ; 

Fomalhaut 

W. 

72    1  26 

9646 

73  39  19 

S658 

75  16  55 

9671 

76  54  14 

9684  - 

a  Pegasi 

W. 

54    3  51 

3050 

5533    2 

3042 

57    2  23 

an6 

58  31  51 

3033  1 

Venus 

E. 

55  29  17 

9858 

53  55  57 

2871 

52  23    1 

9891 

50  50  30 

9909 

Pollux 

E. 

68  41  45 

9455 

66  59  29 

2479 

65  17  3^ 

9487 

63  36    5 

8504  , 

Sun 

E. 

98  42  26 

9788 

97    7  42 

9804 

95  33  19 

9891 

93  59  19 

9838 

15 

Fomalhaut 

W. 

84  56  17 

9753 

86  31  46 

9769 

88    6  55 

9789 

89  41  46 

9797 

, 

a  Pegasi 

W. 

.  65  59  42 

3035 

67  29  11 

3099 

68  58  35 

3044 

70  27  53 

3061 

Venus 

E. 

43  13  57 

9005 

41  43  50 

3095 

40  14    8 

3044 

38  44  50 

3065 

Pollux 

E, 

55  14    3 

9569 

53  34  43 

9596 

51  55  43 

9619 

50  17    4 

9696 

Sun 

E. 

86  14  46 

9999 

84  42  55 

9938 

83  11  24 

9954 

81  40  14 

9989 

16 

Fomalhaut 

W. 

97  31  15 

9870 

99    4  12 

9865 

100  36  50 

9900 

102    9    9 

1 
9915 

a  Pesasi 
a  Anetis 

W. 

77  52  20 

30({7 

79  20  45 

3007 

80  48  58 

3106 

82  17    0 

3116 

W. 

34  22  19 

9947 

35  53  38 

9949 

37  25    4 

9938 

38  56  35 

9936 

Venus 

E. 

31  24  31 

3160 

29  57  43 

3191 

28  31  23 

9915 

27    5  32 

3940 

Pollux 

E. 

42    8  45 

9698 

40  32    2 

9711 

38  55  37 

9795 

37  19  31 

8!38 

Sun 

£. 

74    9  13 

3046 

72  39  57 

3060 

71  10  59 

3074 

69  42  18 

9080 

17 

a  Pegasi 

W. 

89  34    6 

3168 

91    0  53 

3161 

92  27  25 

3193 

93  53  43 

3904 

a  Arietis 

W. 

46  34  15l 

9943 

48    539 

9946 

49  36  59 

9950 

51    8  14l 

9955  ;| 

XVI. 
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i 

1 

GKEENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES 

1. 

• 

o 

^4         star's  NaniA 

P.X. 

P.L. 

P.L. 

ipu 

^|!              and 

Midniirht. 

of 

xvi». 

of 

XVTIlti. 

of 

XXIh. 

1      of 

PosiUon. 

o 

Diff. 

Biff. 

Diff. 

DUI. 

9 

Aldebanui 

E, 

O          1        It 

89  53  47 

9031 

88-  1    1 

9036 

O             *           H 

86    8  23 

9041 

0       /     /• 

84  15  53 

1 

1 
9047 

10 

Antares 

W. 

104  20  58 

9059 

106  13    0 

9066 

108    4  48 

9079 

109  56  20 

9090 

a  Aqtiiln 

W. 

60  38  51 

3164 

62    5  19 

3156 

63  32  21 

3131 

64  59  53 

3110  , 

,  datium 

W. 

54  52  12 

9059 

56  44  26 

9060 

58  36  27 

9070 

60  28  13 

9079 

a  Arietis 

E. 

45  13  10 

3394 

43  25  18 

9247 

41  3d    0 

2970 

39  51  17 

SU97 

Aldebaran 

E. 

74  56    4 

9088 

73    4  46 

9099 

71  13  45 

9110 

69  23    1 

9199 

■ 

Venutf 

E. 

101  40    1 

9405 

99  56  34 

9415 

98  13  21 

9496 

96  30  24 

9438 

11     a  Aquils 

W. 

72  22  39 

3059 

73  51  47 

3049 

75  20  59 

3046 

76  50  12 

3049 

Saturn 

W. 

69  42  56 

9138 

71  32  57 

9151 

73  22  39 

9165 

75  12    0 

9178 

Fomalhaut 

W. 

38  50  35 

9605 

40  29  23 

9585 

42    8  38 

9570 

43  48  14 

2558 

'  Aldeboniu 

E. 

60  14    3 

9188 

58  25  17 

9904 

56  36  55 

2919 

54  48  56 

S236 

.  Venus 

E, 

87  59  59 

9504 

86  18  50 

9519 

84  38    3 

9534 

82  57  37 

9549 

PollUT 

£. 

104    7  31 

9147 

102  17  43 

9161 

100  28  16 

9174 

96  39  10 

2188 

.  12 

a  AquilfB 

W. 

84  15    9 

3083 

85  43  39 

3095 

87  11  55 

3108 

88  39  55 

3124 

Saturn 

W. 

84  13  25 

SH58 

86    035 

9967 

87  47  23 

9963 

89  33  47 

9999 

Fomalhaut 

W. 

52    8  52 

9543 

53  49    6 

9545 

55  29  16 

9550 

57    9  20 

9556 

Aldebaran 

E. 

45  55  22 

9396 

44  10    0 

9346 

42  25    8 

9367 

40  40  46 

9388 

Venus 

E. 

74  40  57 

9639 

73    2  46 

9650 

71  24  59 

9667 

69  47  35 

9686  ! 

PoUux 

E. 

89  39    3 

9989 

87  52    8 

9979 

86    537 

9994 

84  19  29 

9310 

Sun 

E. 

118    8  50 

9585 

116  29  34 

9601 

114  50  40 

9617 

113  12    8 

9634 

13 

Saturn 

W. 

98  19  58 

9380 

100    4    2 

S396 

101  47  43 

9419 

103  31    0 

2499 

Q  Aquilie 

W. 

95  54  53 

3917 

97  20  42 

3940 

96  46    4 

3964 

100  10  58 

3989 

FomaUiaut 

W. 

65  27  12 

9509 

67    6    9 

9610 

68  44  50 

9691 

70  23  16 

9633 

]  a  Pecasi 

W. 

48    9  51 

3110 

49  37  48 

3090 

51    6  10 

307J 

52  34  52 

3060  1 

Aldebaraa 

E. 

32    7    3 

9513 

30  26    8 

9543 

28  45  54 

9574 

27    6  24 

9610 

Venufl 

E. 

61  46  41 

9777 

60  11  43 

9796 

58  37  10 

9815 

57    3    1 

2834 

Pollux 

E. 

75  34  38 

9391 

73  50  50 

9407 

72    7  25 

9424 

70  24  24 

9439  , 

,  SU9 

E. 

105    5  10 

9719 

103  28  55 

2735 

101  53    2 

2733 

100  17  32 

9771  ; 

1 

14 

Saturn 

W. 

112    1  42 

9500 

113  42  43 

SS95 

115  23  21 

S»41 

117    3  37 

r 

2556 

Fomalhaut 

W. 

78  31  15 

9698 

80    7  58 

9711 

81  44  23 

9795 

83  20  29 

9730   ■ 

a  Pegasi 

W. 

60    1  2:3 

3000 

61  30  58 

3030 

6:)    0  34 

3030 

64  30    9 

3039   ' 

Veuuii 

E, 

49  18  23 

taus 

47  46  40 

9»48 

46  15  22 

9967 

44  44  28 

9985 

PoUiix 

E. 

61  54  57 

9590 

60  14  11 

9535 

58  3:3  47 

9551 

56  53  44 

9566    1 

1  S05 

E, 

92  25  41 

9855 

90  52  25 

9873 

89  19  31 

9a^ 

87  46  58 

9905 

1 

15  .  FomaUiaut 

W. 

91  16  18 

9611 

92  50  31 

9896 

94  24  25 

9841 

95  58    0 

9856   1 

a  Pegasi 

W. 

71  57    3 

9056 

Ti  26    6 

3064 

74  55    0 

3071 

76  23  45 

3079 

<  Vciius 

E. 

37  15  57 

3084 

35  47  28 

3105 

34  19  24 

3195 

32  51  45 

3146 

Pollux 

E, 

48  38  45 

9641 

47    0  40 

9656 

45  23    7 

9670 

43  45  47 

9684 

StJ9 

E. 

80    9  23 

9985 

78  38  52 

3001 

77    8  40 

3016 

75  38  47 

3031    1 

Iti  1  FomaUiaut 

W. 

103  41    9 

9030 

105  12  50 

9946 

106  44  I t 

9361 

108  15  13 

2375    ; 

«  Pe^oBi 

W. 

83  44  50 

3196 

85  12  2«? 

3137 

86  39  53 

3147 

88    7    6 

3158 

o  Arietis 

W. 

40  28    8 

99ai 

41  59  4-2 

9335 

43  31  16 

993^ 

45    2  47 

^0 

{  Veuim 

E. 

25  40  10 

3967 

24  15  20 

3296 

22  51    4 

3396 

21  27  2:) 

3358 

i  PoUux 

E. 

a5  43  42 

97 J9 

34    8  11 

9765 

3 J  3>  57 

9778 

30  58    0 

9790 

1  Son 

E. 

68  13  55 

3103 

66  45  49 

3116 

65  17  59 

3199 

63  50  25 

3143 

17  1  c(  Pconai 

W. 

95  19  47 
52  39  2;) 

3917 

9i»  45  36 

32» 

98  11  11 

3319 

99  36  31 

3956 

1  tt  Anetici 

W. 

9960 

54  10  26 

9965 

55  41  22 

9371 

57  12  11 

9978   1 
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XVH. 


* 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

o  S 

and 

Noon, 

of 

1IP». 

of 

Vlh. 

of 

IXh. 

of 

17 

Poeition. 

Diff. 

DiiT. 

Biff. 

Biff 

1 

Sun 

E. 

0          /        /' 

G2  23    8 

3156 

o          /        // 

60  56    6 

31C8 

o         /       /# 

59  29  19 

3181 

58    2  47 

3199 

18 

a  Ariotis 

W. 

58  42  54 

9981 

60  13  30 

S988 

61  43  58 

8993 

63  14  19 

3980 

Aldcboran 

W. 

28  11  22 

9016 

29  41  15 

3013 

31  11  12 

3010 

32  41  12 

3009 

Sun 

E. 

50  53  42 

3253 

49  28  34 

3969 

48    338 

3973 

46  38  55 

3984 

19 

a  Arictis 

W. 

70  44  18 

3038 

72  13  56 

3033 

73  43  28 

3039 

75  12  573 

3M5 

Aldebarnn 

W. 

40  11  14 

3015 

41  41    8 

3018 

43  10  59 

3081 

44  40  46 

3094 

Sun 

E. 

39  38  27 

3336 

38  14  57 

3347 

36  51  40 

3358 

35  28  35 

3368 

20 

a  Arictis 

W. 

82  38  15 

3070 

84    7    1 

3076 

85  35  40 

30A1 

87    4  13 

3086 

Aldebaran 

W. 

52    8  40 

3041 

53  38    2 

3045 

55    7  19 

3048 

56  36  32 

30S8 

Sun 

E. 

28  36  16 

3425 

27  14  28 

3438 

25  52  55 

3453 

24  31  38 

3470 

25 

Sun 

W. 

26  46  55 

3518 

28    6  59 

3509 

29  27  13 

3501 

30  47  36 

3494 

Mars 

E. 

58  36  47 

3396 

57  12  31 

3394 

55  48  13 

3998 

54  23  52 

3390 

Antares 

E. 

69  36  10 

3077 

68    732 

3075 

66  38  52 

3073 

65  10    9 

3070 

Saturn 

E. 

118  14    3 

3067 

116  45  13 

3065 

115  16  20 

3068 

113  47  24 

3060 

26 

Sun 

W. 

37  31  29 

3460 

38  52  38 

3453 

40  13  55 

3446 

41  35  20 

3430 

Mars 

E. 

47  21  23 

3974 

45  56  41 

3370 

44  31  55 

3966 

43    7    4 

3961 

Antares 

E. 

57  45  47 

3056 

56  16  43 

3a'i9 

54  47  35 

3048 

53  18  22 

3044 

Saturn 

E. 

106  21  50 

3043 

104  52  31 

3039 

103  23    6 

3034 

101  53  36 

3090 

a  Aquilae 

E. 

105  11  16 

'4m 

103  58  32 

3990 

102  45  33 

3906 

101  32  19 

3898 

27 

Sun 

W. 

48  24  22 

3408 

49  46  36 

3303 

51    9    0 

3386 

52  31  33 

3377 

Mars 

E. 

36    1  19 

3334 

34  35  50 

3997 

33  10  13 

3330 

31  44  28 

3813 

Antnres 

E. 

45  50  51 

3018 

44  21    1 

3013 

42  51    4 

3006 

41  20  59 

3000 

Saturn 

E. 

94  24  33 

3003 

92  54  24 

9996 

91  24    6 

8989 

89  53  40 

8969 

u  AquilsB 

E. 

95  22  56 

3835 

94    8  30 

3895 

92  53  54 

3817 

9139    9 

3806 

28 

Sun 

W. 

59  26  54 

3339 

60  50  32 

3318 

62  14  23 

3307 

63  38  26 

3996  ; 

Antares 

E. 

33  48  29 

3965 

32  17  32 

3957 

30  46  25 

2949 

29  15    8 

8941 

Saturn 

E. 

82  19    9 

S943 

80  47  44 

9933 

79  16    7 

8994 

77  44  19 

8914 

a  Aqui](B 

E. 

85  23  26 

3776 

84    7  59 

3771 

82  52  27 

3768 

81  36  51 

3764 

29 

Sun 

W. 

70  42    7 

3335 

72    7  35 

3231 

73  33  19 

3907 

74  59  20 

1 

,3198  ' 

Spica 

W. 

24  52  56 

2997 

26  24  40 

9907 

27  56  48 

8891 

29  29  19 

9873   1 

Saturn 

E. 

70    2    3 

S861 

68  28  54 

3849 

66  55  30 

8837 

65  21  50 

9685  ' 

a  Aquilie 

E. 

75  18  16 

3761 

74    2  33 

3763 

72  46  51 

3765 

71  31  12 

3770 

Fomalhaut 

E. 

104  11  46 

3050 

102  42  35 

3036 

101  13    7 

3039 

99  43  21 

3006 

30 

Sun 

W. 

82  13  44 

3118 

83  41  32 

3101 

85    9  40 

3085 

86  38    8 

3068  . 

Spica 

W. 

37  17  26 

9788 

38  52    9 

2ni 

40  27  15 

9754 

42    2  43 

9738   ' 

' 

Saturn 

E. 

57  29  26 

3760 

55  54    5 

3745 

54  18  25 

8731 

52  42  26 

97ie 

a  AquiloD 

E. 

65  14  42 

3815 

63  59  55 

3899 

62  45  23 

3847 

61  31    9 

Fomalhaut 

E. 

92    9  56 

3934 

90  38  20 

8919 

89    6  25 

3904 

87  34  11 

8886 

• 

a  Pcgasi 

E. 

111  23  49 

3196 

109  57  35 

3179 

108  30  52 

3148 

107    3  41 

3197 

31 

Sun 

W. 

94    1^  46 

3980 

95  36  24 

99P3 

97    7  24 

8944 

98  38  47 

9935 

Spica 

W. 

50    5  42 

9650 

51  43  29 

3109 

53  21  40 

3615 

55    0  15 

8596 

1 

Saturn 

E. 

44  37  38 

2649 

42  59  40 

9696 

41  21  21 

2611 

39  42  41 

8506 

a  Aquilie 

E. 

55  25  5ii 

40]  4 

54  14  33 

4()55 

53    3  48 

4103 

51  5:)  49 

4158 

FoinnUiaut 

E. 

79  48  10 

3814 

78  14    0 

3798 

76  39  30 

2784 

75    4  41 

8770 

a  Pegasi 

E. 

99  41     9 

3090 

98  11  21 

3999 

96  41    7 

2980 

95  10  29 

8960 

XVIII. 
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GREENWICH  MEAN  TIME. 

• 

1 

LUNAR  DISTANCES 

1. 

c 

Star*!  Kamn 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

xvmh. 

of 

XXlh. 

of 

17 

FoaitioiL 

%j 

Biff. 

Diff. 

Biff. 

Dur. 

Sun 

E. 

Oil* 

56  96  30 

3305 

55  id  2f 

3317 

O           /         // 

53  44  38 

3299 

O           /         M 

52  19    3 

3341 

18 

a  Arietis 

W. 

64  44  33 

3005 

m  14  40 

3010 

67  44  40 

3016 

69  14  33 

3093 

Aldebaran 

W. 

34  11  14 

3009 

35  41  16 

3009 

37  11  17 

3010 

38  41  17 

3013 

Sun 

E. 

45  14  25 

3S94 

43  50    7 

3306 

42  26    2 

3316 

41    2    9 

3335 

19 

a  Arietis 

W. 

76  42  10 

3050 

78  11  21 

3056 

79  40  25 

3060 

81    9  23 

3065 

Aldebamu 

W. 

46  10  29 

3097 

47  40    8 

3030 

49    9  43 

3034 

50  39  14 

3038 

Sun 

E. 

34    5  42 

3379 

32  43    1 

3300 

31  20  33 

3401 

29  58  18 

3413 

20 

a  Arietis 

W. 

88  32  40 

3091 

90    1     1 

3095 

91  29  17 

3100 

92  57  27 

3104 

Aldebarau 

W. 

58    5  41 

3055 

59  34  46 

3058 

61    3  47 

3061 

62  32  44 

3065 

Suit 

E. 

23  10  40 

3487 

21  50    1 

3506 

20  29  43 

TtSM 

19    9  48 

35S3 

.  25 

Sun 

W. 

32    8    7 

3487 

33  28  46 

3480 

34  49  33 

3473 

36  10  27 

3466 

1 

Mara 

E. 

52  59  29 

3388 

51  35    3 

3384 

50  10  a3 

3983 

48  46    0 

3378 

1 

1 

Antarea 

E. 

63  41  23 

3068 

62  12  34 

3065 

60  43  42 

3069 

59  14  46 

3060 

1 

1 

Saturn 

E. 

112  18  25 

3056 

110  49  22 

3054 

109  20  16 

3050 

107  51    5 

3047 

26 

Sun 

W. 

42  56  52 

3433 

44  18  32 

3435 

45  40  20 

3417 

47    2  17 

3410 

Mara 

E. 

41  42    7 

3357 

40  17    5 

3351 

38  51  56 

3346 

37  26  41 

3340 

Antares 

R 

51  49    4 

3039 

50  19  40 

3034 

48  50  10 

3030 

47  20  34 

3094 

Saturn 

E. 

100  24    0 

3095 

98  54  18 

3090 

^  24-30 

3014 

95  54  35 

3009 

a  AquilfB 

E. 

100  18  51 

3879 

99    5  10 

3867 

97  51  17 

3856 

96  37  12 

3845 

27     Sun 

W. 

53  54  16 

3368 

55  17    9 

3358 

56  40  13 

3349 

58    328 

3339 

Mare 

E. 

30  18  34 

3305 

28  52  31 

3198 

27  26  19 

3189 

25  59  57 

3189 

Antares 

E. 

39  50  46 

9993 

38  20  25 

SRfoD 

36  49  55 

3979 

35  19  16 

9973 

» 

Saturn 

E. 

88  23    5 

9975 

86  52  21 

9967 

85  21  27 

9959 

83  50  23 

9951 

a  AquilflB 

E. 

90  24  15 

3800 

89    9  13 

3793 

87  54    4 

3787 

86  38  48 

3781 

28     Suif 

W. 

65    2  42 

3984 

66  27  12 

3373 

67  51  56 

3960 

69  16  54 

3947 

!  Antares 

E. 

27  43  41 

9933 

26  12    4 

S996 

24  40  18 

8918 

23    8  22 

9910 

'  Satiirn 

E. 

76  12  18 

9905 

74  40    5 

9894 

73    738 

9883 

71  34  58 

9873 

a  AquiloB 

E. 

80  21  11 

3769 

79    5  29 

3760 

77  49  45 

3759 

76  34    0 

3760 

1 
29     Su9 

W. 

76  25  37 

3179 

77  52  11 

3163 

79  19    4 

3148 

80  46  15 

3133  > 

Spica 

W. 

31    2  12 

3856 

32  35  27 

9838 

34    9    5 

S8dl 

35  43    5 

8806 

Stttum 

E. 

63  47  55 

2813 

62  13  43 

380O 

60  39  15 

9786 

59    4  29 

srna 

'  a  AquilflB 

E. 

70  15  39 

J  3776 

69    0  12 

3783 

(S7  44  52 

3799 

66  29  41 

3803 

Fomalhaut 

E. 

98  13  16 

9993 

96  42  53 

9978 

95  12  13 

9963 

93  41  14 

9948 

.10      SU5 

W. 

88    6  57 

3051 

8936    7 

3034 

91    5  38 

3016 

92  35  31 

9998 

Spica 

W. 

43  38  32 

9731 

45  14  44 

9703 

46  51  20 

9686 

48  28  19 

9668 

Saturn 

E. 

51    6    8 

9701 

49  29  30 

9687 

47  52  33 

9679 

46  15  16 

9657  > 

a  AquilfB 

E. 

60  17  15 

ooov 

59    3  44 

3914 

57  50  38 

3943 

56  38    2 

3976 

,  Fomalhaut 

E. 

86    1  37 

9873 

84  28  44 

3859 

82  55  32 

2844 

81  22    1 

oacm 
aCcBlo 

a  Pegasi 

E. 

105  36    4 

3105 

104    8    0 

3089 

102  39  29 

3061 

101  10  32 

3040 

31 

Suw 

W. 

100  10  34 

9906 

101  42  45 

3887 

103  T5  21 

9867 

104  48  22 

1 
8648 

1  Spica 

W. 

56  39  15 

2578 

58  18  40 

9560 

59  58  30 

8541 

61  38  46 

9583 

1  Saturn 

E. 

38    3  41 

2581 

36  24  20 

2566 

34  44  39 

2559 

33    4  38 

9538 

,  a  Aquike 

E. 

50  44  43 

4318 

49  36  34 

438(7 

48  29  29 

4364 

47  23  35 

4450 

,  Fomalhaut 
1         !  a  Pegaai 

E. 

73  29  34 

9756 

71  54    8 

9743 

70  18  24 

9738 

68  42  21 

9714 

E. 

93  39  26 

9941 

92    7  59 

9993 

90  36    9 

9905 

89    3  56 

9B87 

10 
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AT  GREENWICH  APPARENT  NOON. 


• 

a 

1 

o 

o 

a 

5 

«M 

%4 

o 

o 

>% 

b 

«s 

a 

p 

A 

Mon. 

1 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

Sun. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid, 

26 

Sat. 

27 

Sun. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

THE  SUN'S 


Apparent 
Right  Ascension. 


h    m       s 

10  42  40.22 
10  46  17.69 
10  49  54.88 

10  53  31.80 

10  57  8.47 

11  0  44.92 

11  4  21.16 
11  7  57.22 
11  11  33.12 

11  15  8.89 
11  18  44.54 
11  22  20.09 

11  25  55.57 
11  29  31.00 
11  33  6.39 

11  36  41.76 
11  40  17.14 
11  43  52.56 

11  47  28.01 
11  51  3.51 
11  54  39.09 

11  58  14.76 

12  1  50.55 
12  5  26.46 

12  9  2.52 
12  12  38.74 
12  16  15.12 

12  19  51.70 
12  23  28.51 
12  27  5.56 

12  30  42.87 


Di£for 
Ihoor. 


s 
9.068 

9.05G 

9.044 

9.033 
9.024 
9.015 

9.006 
8.999 
8.993 

c5.9oo 
8.983 
8.979 

8.976 
8.975 
8.974 

8.974 
8.975 
8.977 

8.978 
8.981 

8.984 

8.989 
8.994 
9.000 

9.007 
9.014 
9.021 

9.030 
9.039 
9.049 

0.060 


A^Kittnt 
Declination. 


N.  8  10  28.5 
7  48  34.8 
7  26  33.9 

7  4  25.9 
6  42  10.8 
6  19  49.2 

5  57  21.3 
5  34  47.6 
5  12  8.1 

4  49  23.3 
4  26  33.6 
4  3  39.2 

3  40  40.3 
3  17  37.3 
2  54  30.6 

2  31  20.3 
2  8  6.9 
1  44  50.8 

1  21  32.2 
0  58  11.5 
0  34  49.2 

N.  0  11  25.5 

S.  0  11  59.1 

0  35  24.4 

0  58  49.8 

1  22  15.2 

1  45  39.9 

2  9  3.7 
2  32  26.4 
2  55  47.5 

S.  3  19  6.5 


Biff,  for 
Ihour. 


54.58 
54.90 
55.20 

55.49 
55.77 
56.04 

56.30 
56.53 
56.75 

56.98 
57.17 
57.37 

57.54 
57.70 
57.85 

57.99 
58.12 
58.22 

58.32 
58.39 
58.45 

58.50 
58.54 
58.55 

58.55 
58.54 
58.51 

58.46 
58.41 
58.33 

58.24 


Semi- 
diameter. 


It 


15  53.84 
15  54.08 
15  54.32 

15  54.56 
15  54.81 
15  55.05 

15  55.30 
15  55.54 
15  55.79 

15  56.04 
15  56.29 
15  56.54 

15  56.79 
15  57.04 
15  57.30 

15  57.55 
15  57.81 
15  58.07 

15  58.33 
15  58.59 
15  58.86 

15  59.13 
15  59.41 
15  59.68 

15  59.96 

16  0.24 
16  0.52 

16  0.80 
16  1.08 
16  1.36 

16  1.64 


Sidereal 
Time 
of  the 
Semi- 

diametei 

passing 
tlie 

Merid- 
ian. 


64.41 
64.37 
64.33 

64.29 
64.26 
64.23 

64.20 
64.17 
64.14 

64.12 
64.11 
64.10 

64.09 
64.08 
64.07 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.11 
64.13 
64.15 

64.17 
64.20 
64.23 

64.26 
64.30 
64.34 

64.39 


Eqnation  of 

Time, 

tobe 

tuJbiraeUd 

Apipareni 
Time. 


m      8 

0  11.96 
0  30.99 

0  50.29 

1  9.88 
1  29.'71 

1  49.77 

2  10.02 
2  30.46 

2  51.07 

3  11.79 
3  32.63 

3  53.58 

4  14.59 
4  35.86 

4  56.77 

5  17.89 

5  39.01 

6  0.08 

6  21.12 

6  42.11 

7  3.03 


Diff.for 
Ihoor. 


0.786 
0.799 
0.810 

0.821 
0.830 
0.839; 

0.848 
0.855 
0.861 

0.866 
0.871 
0.875 

0.878 
0.879 
0.880 

0.880 
0.879 
0.877 
I 
0.876 
0.873 
0.870 


7  23.86  0.865 

7  44.57*  0.860 

8  5.160.854 

8  25.59  0.847 

8  45.871  0.840 

9  5.99  0.833 

9  25.90  0.824 

9  45.59  0.815 

10  5.05  0.805 


10  24.24 


0.794 


Konc-^Mean  Time  of  the  Somidiameter  passing  may  he  found  hy  subtraoting  0)1.18  from  the  Sidereal  Time. 


II. 
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AT  GREENWICH  MEAN  NOON. 


8 

e 


Mon. 

Tues. 

Wed. 

.  Thur. 
Frid. 
Sat. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat     j 
Sun.    I 

Mod.    I 

I 

I 
Tues. 

Wed. 


Frid. 

Sat 

Sun, 

Mon. 
Tues. 


I 


Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 


3 

a 
o 

c 

a 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

Thur.'  18 


19 
20 
21 

22 
23 


Wed.     24 


25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
lUght  AKenaion. 


li     m       s      , 

0  42  40.23 
0  46  17.75 
0  49  54.99 

0  53  31.96 

0  57  8.68 

1  0  45.18 

1  4  21.47 
1  7  57.58 
1  11  33.53 

1  15  9.35 
1  18  45.05 
1  22  20.65 

1  25  56.18 
1  29  31.66 
1  33  7.11 

1  36  42.54 
1  40  17.97 
1  43  53.44 

1  47  28.94 
1  51  4.50 
1  54  40.13 

1  58  15.85 

2  1  51.69 
2  5  27.66 

2  9  3.77 
2  12  40.04 
2  16  16.47 

2  19  53.11 
2  23  29.97 
2  27  7.07 


12  30  44.43 


Diir.  for 
Ihour. 


9.070 
9.058 
9.046 

9.035 
9.036 
9.017 

9.008 
9.001 
8.995 

8.990 
8.985 
8.981 

8.978 
8.977 
8.976 

8.976 
8.977 
8.979 

8.980 
8.982 
8.986 

8.991 
8.996 
9.002 

9.009 
9.016 
9.023 

9.032 
9.041. 
9.051 

9.062 


apparent 
Declination. 


N.  8  10  28.5 
7  48  34.5 
7  26  33.3 

7  4  24.9 
6  42  9.5 
6  19  47.6 

5  57  19.4 
5  34  45.3 
5  12  5.5 

4  49  20.5 
4  26  30.4 
4  3  35.6 

3  40  36.3 
3  17  33.0 
2  54  25.9 

2  31  15.3 
2  8  1.5 
1  44  45.0 

1  21  26.1 
0  58  5.1 
0  34  42.4 

N.  0  11  18.4 

S.  0  12  6.5 

0  35  32.2 

0  58  58.0 

1  22  23.7 

1  45  48.7 

2  9  12.8 
2  32  35.8 
2  55  57.2 

S.  3  19  16.6 


Difllfor 
Ihonr. 


54.59 
54.91 
55.21 

55.50 
55.77 
56.05 

56.31 
56.54 
56.76 

56.99 
57.19 
57.39 

57.56 
57.72 
57.87 

58.01 
58.14 
58.24 

58.34 
58.41 

58.47 

58.52 
58.56 
58.57 

58.57 
58.56 
58.53 

58.48 
58.43 
58.35 

58.25 


Equation  of 

Time, 

toU 

add£d  to 

Mean 

Time, 


m       s 

0  11.96 
0  31.00 

0  50.31 

1  9.90 
1  29.73 

1  49.79 

2  10.05 
2  30.49 

2  51.10 

3  11.83 
3  32.68 

3  53.64 

4  14.66 
4  35.73 

4  56.84 

5  17.96 

5  39.09 

6  0.17 

6  21.22 

6  42.21 

7  3.14 

7  23.97 

7  44.68 

8  5.27 

8  25.71 

8  45.99 

9  6.12 

9  26.03 

9  45.72 

10    5.18 

10  24.37 


Diir.for 
Ihour. 


8 

0.786 
0.799 
0.810 

0.821 
0.830 
0.839 

0.848 
0.855 
0.861 

0.866 
0.871 
0.875 

0.878 
0.879 
0.880 

0.880 
0.879 
0.877 

0.876 
0.873 
0.870 

0.865 
0.860 
0.854 

0.847 
0.840 
0.833 

0.824 
0.815 
0.805 

0.794 


XoTE.'Tlic  Somidiameter  for  Hean  If  oon  may  be  aaramed  the  aamo  aa  that  for  Apparont  K5oil 


Sidereal 

Time 

or 

Right  Aaccnaiou 

of 

Mean  Sun. 


h     m       8 

0  42  52.19 
0  46  48.75 
0  50  45.30 

0  54  41.86 

0  58  38.41 

1  2  34.97 

1  6  31.52 
1  10  28.07 
1  14  24.63 

1  18  21.18 
1  22  17.73 
1  26  14.29 

1  30  10.84 
1  34  7.39 
1  38    3.95 

1  42  0.50 
1  45  57.06 
1  49  53.61 

1  53  50.16 

1  57  46.71 

2  1  43.27 

2  5  39.82 
2  9  36.37 
2  13  32.93 

2  17  29.48 
2  21  26.03 
2  25  22.59 

2  29  19.14 
2  33  15.69 
2  37  12.25 


12  41  8.80 


DilL  fiir  1  hoar. 
+9*.8565 
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III 


AT  GREENWICH  MEAN  NOON. 


a 

o 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

lo' 

11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 


244 
245 
246 

247 
248 
249 

250 
251 
2^ 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


TflE  SUN'S 


IVw  LONGITUDE. 


159  4  37.1 

160  2  45.2 

161  0  54.8 

161  59  5.9 

162  57  18.6 

163  55  33.0 

164  53  49.1 

165  52  7.0 

166  50  26.9 

167  48  48.8 

168  47  12.7 

169  45  38.6 

170  44  6.6 

171  42  36.9 

172  41  9.4 

173  39  44.1 

174  38  21.1 

175  37  0.1 

176  35  41.3 

177  34  24.5 

178  33  9.8 

179  31  57.0 

180  30  46.2 

181  29  37.3 

182  28  30.3 

183  27  25.1 

184  26  21.6 

185  25  19.9 

186  24  20.0 

187  23  21.8 

188  22  25.3 


// 


4  15.4 
2  23.4 
0  33.0 

56  43.9 
56  56.5 
55  10.8 

53  26.8 
51  44.5 
50  4.3 

48  26.1 
46  49.9 
45  15.7 

43  43.6 
42  13.8 
40  46.2 

39  20.8 
37  57.7 
36  36.5 


35 
34 
32 


17.6 

0.7 

45.9 


31  33.0 
30  22.1 
29  13.1 

28  6.0 
27  0.7 
25  57.1 

24  55.2 
23  55.2 
22  56.9 

22  0.3 


Difr.  for 
Ihoar. 


45.30 
45.36 
45.42 

45.49 
45.56 
45.63 

45.71 
45.79 
45.87 

45.95 
46.04 
46.12 

46.21 
46.30 
46.40 

46.49 
46.58 
46.67 

46.76 
46.85 
46.93 

47.01 
47.09 
47.17 

47.24 
47.32 
47.39 

47.47 
47.54 
47.62 


147.69 


LATITUDE 


-0.46 
0.55 
0.61 

0.63 
0.62 
0.58 

0.52 
0.42 
0.32 

0.19 
-0.06 
+0.08 

0.21 
0.33 
0.43 

0.51 
0.56 
0.58 

0.56 
0.51 
0.44 

0.34 

0.23 

+0.11 

-0.02 
0.15 
0.26 

0.37 
0.46 
0.52 

-0.55 


Logarithm 

of  the 

Badins  Vector 

of  the 

Earth. 


0.0036975 
.0035887 
.0034792 

.0033691 
.0032584 
.0031472 

.0030357 
.0029238 
.0028116 

.0026991 
.0025862 
.0024729 

.0023590 
.0022445 
.0021293 

.0020132 
.0018962 
.0017780 

.0016590 
.0015389 
.0014177 

.0012954 
.0011720 
.0010477 

.0009225 
.0007966 
.0006700 

.0005429 
.0004155 
.0002880 

0.0001605 


Diif.  for 
Ihonr. 


-45.1 
15.4 
5.7 

6.0 
6.2 
6.4 

6.5 

6.7 
6.8 

6.9 
7.1 
7.3 

7.6 
7.9 

8.2 

8.6 
9.0 
9.4 

49.9 
50.3 
50.7 

51.1 
51.5 
51.9 

52.2 
52.5 
52.8 

53.1 
53.1 
53.1 

-53.1 


Mean  Time 

of 
Sidereal  Oh. 


TS     m       8 

3  14  57J21 
3  11  1.30 
3    7     5.39 

3  3  9.48 
2  59  13.57 
2  55  17.66 

2  51  21.75 
2  47  25.85 
2  43  29.95 

2  39  34.03 
2  35  38.12 
2  31  42J22 

2  27  46.31 
2  23  50.40 
2  19  54.49 

2  15  58.58 
2  12  2.67 
2    8    6.76 

2  4  10.85 
2  0  14.95 
1  56  19.05 

1  52  23.14 
1  48  27.23 
1  44  31.33 

I  40  35.42 
1  36  39.51 
1  32  43.60 

1  28  47.70 
1  24  51.79 
I  20  55.88 


11  16  59.98 


NoTS:  A  cotreaponda  t^  the  tnu  equinox  of  the  date,  A'  to  the  mean  eqninoz  of  January  Od. 


DUr.  for  1  hoar.    ' 
— 9».82l)6 


IT. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


O 
C 

it 

J3 


^^1 

S 


SEMIDIAMETER. 


HORIZONTAL    PARALLAX. 


MERIDIAN  PASSAGE. 


AGE. 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 

12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
21 

25 
26 
27 

28 
29 
30 

31 


"Soon. 


15  48.5 

16  4.1 
16  19.1 

16  32.0 
16  41.4 
16  46.0 

16  45.2 
16  39.0 
16  28.2 

16  14.4 
15  59.0 
15  43.4 

15  28.8 
15  15.9 
15    5.2 

14  56.7 
14  50.5 
14  46.4 

14  44.1 
14  43.7 
14  44.7 

14  47.1 
14  50.9 

14  56.0 

15  2.7 
15  10.9 
15  20.8 

15  32.1 
15  44.8 

15  58.3 

16  11.8 


Midnight 


Nooo. 


// 


15  56.3 

16  11.8 
16  25.9 

16  37.2 
16  44.4 
16  46.3 

16  42.7 
16  34.1 
16  21.6 

16  6.8 
15  51.1 
15  35.9 

15  22.1 
15  10.3 
15    0,7 

14  53.3 
14  48.2 
14  45.0 

14  43.7 
14  44.0 
14  45.7 

14  48.8 
14  53.3 

14  59.1 

15  6.6 
15  15.7 
15  26.3 

15  38.3 

15  51.5 

16  5.1 

16  18.2 


// 


57  54.6 

58  51.7 

59  46.9 

60  34.4 

61  8.9 
61  25.8 

61  22.7 
60  59.8 
60  20.5 

59  29.5 
58  32.8 
57  35.6 

56  46.0 
55  54.9 
55  15.5 

54  44.4 
54  21.5 
54    6.3 

53  58.1 

53  56.3 

54  0.0 

54  8.9 
54  22.7 

54  41.8 

55  6.3 

55  36.5 

56  12.6 


Diff.  for 
1  hoar. 


+2.35 
2.38 
2.18 

1.74 

1.10 

+0.29 

-0.55 
1.32 
1.92 

2.28 
2.41 
2.33 

2.11 
1.81 
1.47 

1.12 
0.79 
0.48 

-0.20 

+0.05 

0.26 

0.47 
0.68 
0.91 

1.14 
1.38 
1.G2 


Midnight. 


// 


56  54.4 

1.85 

57  41.0 

2.02 

58  30.5 

2.09 

59  20.1 

+2.01 

58  23.1 

59  19.9 

60  12.0 

60  53.6 

61  19.8 
61  26.8 

61  13.6 
60  41.9 
59  56.1 

59  1.5 
58  4.0 
57    8.1 

56  17.6 
55  34.2 
54  58.9 

54  32.0 
54  13.0 
54     1.4 

53  56.5 

53  57.5 

54  3.8 

54  15.2 
54  31.6 

54  53.3 

55  20.7 

55  53.8 

56  32.8 

57  17.2 

58  5.5 

58  55.6 

59  43.7 


Difr.  for 
1  lioiir. 


+2.39 
2.31 
1.99 

1.45 
+0.71 
-0.13 

0.95 
1.65 
2.13 

2.37 
2.39 
2.23 

1.97 
1.64 
1.30 

0.95 
0.G3 
0.34 

-0.07 

+0.1C 

0.37 

0.58 
0.79 
1.02 

1.26 
1.50 
1.74 

1.94 
2.07 
2.07 

+1.90 


h      m 

7  13.9 

8  14.7 

9  16.8 

10  17.9 

11  16.3 

12  11.7 

13  4.6 

13  56.0 

14  47.1 

15  38.9 

16  31.9 

17  26.1 

18  20.9 

19  15.0 

20  7.3 

20  57.0 

21  43.6 

22  27.5 

23  9.1 
23  49.2 

6 

0  28.7 

1  8.5 

1  49.6 

2  33.1 

3  19.8 
4. 10.4 


DifC  for 
Ihonr. 


.Noon. 


5 
6 

7 


5.0 
2.9 
2.6 


8    2.1 


m 

2.48 

2J)8 
2.58 

2.49 
2.37 
2.25 

2.16 
2.13 
2.14 

2.18 
2.24 
2.28 

2.28 
2.23 
2.13 

2.01 
1.88 
1.77 

1.69 
1.65 


1.G4 
1.68 
1.76 

1.87 
2.03 
2J20 

2.30 
2.46 
2.49 

2.45 


d 

9.4 
10.4 
11.4 

12.4 
13.4 
14.4 

15.4 
16.4 
17^4 

18.4 
19.4 
20.4 

21.4 
22.4 
23.4 

24.4 
25.4 
26.4 

27.4 
28.4 
29.4 

0.8 
1.8 
2.8 

3.8 

4.8 
5.8 

6.8 
7.8 
8.8 

9.8 
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t 

GREENWICH  MEAN  TIME.                                            j 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

noiir. 

Right  AficensioD. 

Diff. 
fori  in. 

Declination. 

r 

Diff. 
for  1  m. 

Honr. 

Ri  j;ht  Asceneion. 

DiiT. 
for  1  m. 

Declination. 

DilL    1 
for  1  m. 

MO 

)NDA' 

^  1. 

WEDNESDAY  3. 

•     h     m      8 

B 

O         /          f/ 

It 

h     m      s 

8 

-.  o      *  ^  ** 

tt 

0 

17  39  43.88 

S.5002 

S.26  29  27.6 

3,538 

0 

19  44  33.72 

2.6481 

S.25  58  32.3 

5.066 

I 

17  42  14.07 

S.5062 

26  32  55.1 

3.378 

1 

19  47  12.59 

2.6476 

25  53  22.7 

5J3S4 

2 

17  44  44.62 

2.5131 

26  36  13.0 

3.218 

2 

19  49  51.43 

2.6470 

25  48    1.8 

5.441 

3 

17  47  15.52 

2.5179 

26  39  21.3 

3.057 

3 

19  52  30.23 

2.6463 

25  42  29.7 

5JS28 

4 

17  49  46.77 

2.5236 

26  42  19.8 

2.894 

4 

19  55    8.98 

2.6454 

25  36  46.5 

5.8U 

5 

17  52  18.36 

2.5293 

26  45    8.5 

2,729 

5 

19  57  47.67 

2.6443 

25  30  52.1 

6.000 

6 

17  54  50.28 

2.5348 

26  47  47.3 

2.564 

6 

20    0  26.29 

2.6431 

25  24  46.5 

6.165 

7 

17  57  22.53 

2.5403 

26  50  16.1 

2.398 

7 

20    3    4.84 

2.6416 

25  18  29.8 

6.370 

8 

17  59  55.11 

2.5456 

26  52  35.0 

2.231 

8 

20    5  43.31 

2.6404 

25  12    2.1 

6.554 

9 

18    2  28.00 

2.5506 

26  54  43.8 

2.0G2 

9 

20    8  21.69 

2.G388 

25    5  23.3 

6.738 

10 

18    5    1.20 

2.5559 

26  56  42.4 

1.692 

10 

20  10  59.96 

2.6370 

24  58  33.5 

6.921 

11 

18    7  34.70 

2.5608 

26  58  30.8 

1.722 

11 

20  13  38.12 

2.6351 

24  51  32.7 

7.104 

12 

18  10    8.50 

2.5656 

27    0    9.0 

1.550 

12 

20  16  16.17 

2.6331 

24  44  21.0 

7J966  j 

13 

18  12  42.59 

2.5704 

27    1  36.8 

1.377 

13 

20  18  54.09 

2.6310 

24  36  58.5 

7.406  ' 

1^ 

18  15  16.95 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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1.9383 

14  41  23.3 

19.100 

rj 

13    7  16.09 

1.7871 

4  30  16.6 

13.578 

19 

14  36  12.25 

1JM39 

14  53  27.7 

19JM6 

20 

13    9    3;37 

1.7888 

4  43  50.9 

13.566 

20 

14  38    8.97 

1.9476 

15    5  28.8 

11.991 

21 

13  10  50.75 

1.7906 

4  57  24.5 

13,&'>4 

21 

14  40    5.97 

1J»594 

15  17  26.6 

11.936 

22 

13  12  38.24 

1.7925 

5  10  57.4 

13.541 

22 

14  42    3J26 

1.9573 

15  29  21.1 

ll.ir79 

23 

13  14  25.85 

J. 7944 

5  24  29.5 

13.597 

23 

14  44    0.85 
14  45  58.73 

1.9099 

15  41  12.1 

11.891 

24 

13  IC  13.57 

1.7964 

9.  5  38    0.6 

13.511 

24 

1.9679 

9.15  52  59.6 

11.709 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINA'J'ION. 

Honr. 

lUgbt  Aacenaion. 

Dlflf. 
fori  in. 

Declination. 

Diff. 
for  1  m. 

Hour. 

night  Aacenmon. 

Diflf. 
forlm. 

Beollnation. 

Diff. 
forlm. 

THURSDAY  25. 

SATURDAY  27. 

h     m      B 

8 

O           •            // 

II 

h    m     8 

8 

0      1      II 

/• 

0 

14  45  58.73 

1.9672 

S.15  52  59.6 

11.762 

0 

16  26  59.40 

9.2534 

S.23  48  35.2 

7.609 

1 

14  47  5(1.91 

1.9723 

16    4  43.5 

11.702 

1 

16  29  14.80 

2.3598 

23  56    7.8 

7.485 

2 

14  49  55.40 

1.9774 

16  16  23.8 

11.641 

2 

16  31  30.58 

2.2663 

24    3  3a4 

7.367 

3 

14  51  54.19 

1.9825 

16  28    0.4 

11.579 

3 

1<5  33  46.75 

2.2727 

24  10  51.9 

7.948 

4 

14  53  5^3.30 

1.9877 

16  39  a3.3 

11.516 

4 

16  36    3.30 

2.2791 

24  18    3.2 

7.198 

5 

14  55  52.72 

1.9929 

16  51     2.4 

11.452 

5 

16  38  20.24 

2.2854 

24  25    7.2 

•'.007 

6 

14  57  52.45 

1.9982 

17    2  27.5 

11.386 

6 

16  40  37.55 

2.2918 

24  32    4.0 

6.884 

7 

14  59  52.50 

2.0036 

17  13  48.7 

11.320 

7 

16  42  55.24 

2.2981 

24  38  53.4 

6.760 

8 

15    1  52.88 

2.0U90 

17  25    5.9 

11.253 

8 

16  45  13.32 

2.3044 

24  45  35.2 

6.635 

9 

15    3  53.58 

2.0144 

17  36  19.0 

11.184 

9 

16  47  31.77 

2.3107 

24  52    9.5 

6.508 

10 

15    5  54.61 

2.0199 

17  4?  28.0 

11.114 

10 

16  49  50.60 

2.3169 

24  58  36.2 

6.380 

11 

15    7  55.97 

2.0254 

17  58  32.8 

21.044 

11 

16  52    9.80 

2.3231 

25    4  55.2 

6J2!i9 

12 

15    9  57.66 

2.0310 

18    9  a3.3 

10.972 

12 

16  54  29.37 

2.3293 

25  11    6.5 

6.199 

13 

15  11  59.69 

2.0367 

18  20  2i».4 

10.899 

13 

16  56  49.32 

2«'m5 

25  17    9i) 

hMl 

14 

15  14    2.06 

2.0424 

18  31  21.2 

10.825 

14 

16  59    9.63 

2.3416 

25  23    5.4 

5.859 

15 

15  16    4.77 

S.0481 

18  42    8.5 

10.751 

15 

17    1  30.31 

2.3477 

25  28  52.9 

5.795 

16 

15  18    7.83 

Si.0538 

18  52  51.3 

10.675 

16 

17    3  51.35 

2A'>37 

25  34  32.4 

5.590 

17 

15  20  11.23 

2.0596 

19    3  29.5 

10.597 

17 

17    6  12.75 

2A')97 

25  40    3.7 

5.453 

18 

15  22  14.98 

S.0654 

19  14    2.9 

10.518 

18 

17    8  34.51 

2.3657 

25  45  2a8 

5.315  ) 

19 

15  24  19.08 

2.0713 

19  24  31.6 

10.438 

19 

17  10  56.63 

2.3716 

25  50  41.6 

5.177 

20 

15  26  23.54 

2.0772 

19  34  55.5 

10.357 

20 

17  13  19.10 

2.3774 

25  55  48.1 

5.038 

21 

15  28  28.35 

2.0832 

19  45  14.5 

10J275 

21 

17  15  41.92 

2.3833 

26    0  46.2 

4.807 

22 

15  30  33.53 

2.0892 

19  55  28.5 

10.192 

22 

17  18    5.08 

9..3889 

26    5  35.8 

4.755 

23 

15  32  39.07 

• 

FR 

2.0953 

IDAY 

S.20    5  37.4 
26. 

10.107 

23 

17  20  28.58 
SUJ 

2J»46 

[^DAY 

S.26  10  16.9 

'  28. 

4.613 

0 

15  34  44.97 

2.1014 

5.20  15  41.3 

10.021 

0 

17  22  52.43 

'  2.4002 

S.26  14  49.31 

4.469 

1 

15  36  51.24 

2.1075 

20  25  40.0 

9.935 

1 

17  25  16.61 

2.4058 

26  19  13,0 

4.393 

2 

15  38  57.87 

2.1136 

20  35  33.5 

9.847 

2 

17  27  41.13 

2.4113 

26  23  28.0 

4.176 

3 

15  41    4.87 

2.1198 

20  45  21.7 

9.758 

3 

17  30    5.98 

2.4167 

26  27  34.2 

4.038 

4 

15  43  12.24 

2.1260 

20  55    4.4 

9.667 

4 

17  32  31.14 

2.4220 

26  31  31.4 

3.879 

5 

15  45  19.98 

2.1322 

21    4  41.7 

9.575 

5 

17  34  56.62 

2.4273 

26  35  19.7 

3.730 

6 

15  47  28.10 

2.1384 

21  14  13.4 

9.482 

6 

17  37  22.42 

2.4325 

26  38  59,0 

3.'»80 

7 

15  49  36.59 

2.1447 

21  2;}  39.5 

9.388 

7 

17  39  48.53 

2.4377 

26  42  29.2 

3.438 

8 

15  51  45.46 

2.1510 

21  33    0.0 

9.293 

8 

17  42  14.94 

2.442b 

26  45  50.3 

3.275 

9 

•  15  53  54.71 

2.1573 

21  42  14.7 

9.197 

9 

17  44  41.66 

2.4477 

26  49    2.2 

3.121 

10 

15  56    4.a3 

2.1636 

21  51  2:3.6 

9.100 

10 

17  47    8.67 

2.4526 

26  52    4.8 

9.966 

11 

15  58  14.34 

2.1700 

22    0  2().6 

9.001 

11 

17  49  35.97 

2.4574 

26  54  58.1 

2.810 

12 

16    0  24.73 

2.1764 

22    9  23.7 

.8.901 

12 

17  52    3.56 

2.4621 

26  57  42.0 

9.653 

13 

16    2  35.50 

2.1828 

22  18  14.7 

8.799 

13. 

17  54  31.4:3 

2.4668 

27    0  16.4 

9.495 

14 

16    4  46.6(5 

2.1891 

22  26  59.6 

8.696 

14 

17  56  59.57 

2.4714 

27    2  41.4 

9.336 

15 

16    6  58.20 

2.1955 

22  35  38.3 

8.592 

15 

17  59  27.98 

2.4758 

27    4  56.8 

9.177 

16 

16    9  10.12 

2.2019 

22  44  10.7 

8.487 

16 

18     1  56.(56 

2.4801 

27    7    2.6 

9.017 

17 

If,  11  22.43 

2.2083 

22  52  36.7 

8.381 

17 

18    4  25.59 

2.4843 

27    8  58,8 

1.855 

18 

16  13  35.12 

2.2147 

23    0  56.4 

8.273 

18 

18    6  54.77 

2.4884 

27  10  45.2 

1.699 

19 

16  15  48.20 

2.2212 

23    9    9.6 

8.164 

19 

18    9  24,20 

2.4925 

27  12  21.9 

1.599 

20 

16  18     1.67 

2.2276 

23  17  16.1 

8.054 

20 

18  11  53.87 

2.4965 

27  13  48.7 

1.365 

21 

16  20  15.52 

2.2341 

2:3  25  16.0 

7.943 

21 

18  14  23,77 

2.5003 

27  15    5.7 

1.201 

22 

16  22  29.76 

2.2406 

23  a3    9.2 

7.831 

22 

18  16  53.90 

2J>040 

27  16  12.8 

1.036 

23 

16  24  44.39 

2.2470 

2:3  40  55.6 

7.717 

23 

18  19  24.25 

2J>076 

27  17    9.9 

0.869 

24 

16  26  59.40 

2.2534 

S.23  48  35.2 

7.602 

24 

18  21  54.81 

2.5111 

S.27  17  57.1 

0.709 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Iloar.  Right  Aftcennion. 


Diffl 
forlm. 


DecUnation. 


lorlmJ 


Right  Ascension. 


Diff. 
for  1  m. 


Declination. 


Difll 
forlm. 


0 
1 

2 

'    3 

4 

5 

'  ? 

8 

9 

I  10 

11 

'  12 

13 

J4 

15 

:  10 
17 

18 

20 
21 
22 
23 
24 


MONDAY  29. 


TUESDAY  30. 


h     m      8 

18  21  54.81 
18  24  25.58 
18  26  56.55 
18  29  27.72 
18  31  59.07 
18  34  30.60 
18  37  2.30 
18  39  34.16 
18  42  6.19 
18  44  38.37 
18  47  10.69 
18  49  43.15 
18  52  15.74 
18  54  48.45 
18  57  21.28 

18  59  54.21 

19  2  27.24 
19  5  0-36 
19  7  33^7 
19  10  6.86 
19  12  40^1 
19  15  13.62 
19  17  47.09 
19  20  20.61 
19  22  54.16 


8 

Q         1          II 

*/ 

h     m      8 

8 

0      1      II 

9.5111 

S.27  17  57.1 

0.709 

0 

19  22  54.16 

2.5595 

S.26  45  18.7 

9.5145 

27  18  34.2 

0.534 

1 

19  25  27.74 

9.5599 

26  41  45.8 

9.5178 

27  19    1.2 

0.366 

2 

19  28    1.35 

9.5609 

26  38    2.4 

9.5910 

27  19  18.1 

0.197 

3 

19  30  34.97 

9.5605 

26  34    8.4 

9.5940 

27  19  24.8 

-0.097 

4 

19  33    8.61 

9.5606 

26  30    3.7 

9.5969 

27  19  21.3 

40.143 

5 

19  35  42.25 

9.5606 

26  25  48.5 

9.5997 

27  19    7.6 

0.314 

6 

19  38  15.88 

9.5605 

26  21  22.7 

9.5394 

27  18  43.6 

0.486 

7 

19  40  49.50 

9.5609 

26  16  46.3 

9.5350 

27  18    9.3 

0.658 

8 

19  43  23.10 

9.5508 

26  11  59.4 

9.5375 

27  17  24.6 

0.831 

9 

19  45  56.67 

9.5593 

26    7    1.9 

9.5399 

27  16  29.6 

1.004 

10 

19  4g  30.21 

9.5587 

26    1  53.8 

9.5491 

27  15  24.2 

1.177 

11 

19  51    3.71 

9.5579 

25  56  35.2 

9.5449 

27  14    8.4 

1.351 

12 

19  53  37.16 

9.5570 

25  51    6.1 

9.5469 

27  12  42.1 

1.595 

13 

19  56  10.55 

9.5561 

25  45  26.5 

9.5480 

27  11    5.4 

1.700 

14 

19  58  43.89 

9.5550 

25  39  36.5 

9.5497 

27    9  18.2 

1.875 

15 

20    1  17.16 

9.5538 

25  33  36.0 

9.5513 

2r    7  20.4 

9.050 

16 

20    3  50.35 

9.5595 

25  27  25.1 

9.5598 

27    5  12.1 

9.995 

17 

20    6  23.46 

9.5519 

25  21    3.8 

9.5541 

27    2  53.4 

9.401 

18 

20    8  56.49 

9.5497 

25  14  32.1 

9.5553 

27    0  24.1 

9.577 

19 

20  11  29.42 

9.5480 

25    7  50.1 

9.5564 

26  57  44.1 

9.753 

20 

20  14    2.25 

9.5463 

25    0  57.8 

9.5573 

26  54  5:3.6 

9.999 

21 

20  16  34.98 

9.5446 

24  53  55.2 

9.5589 

26  51  52.6 

3.105 

22 

20  19    7.60 

9.5497 

24  46  42.4 

9.5580 

26  48  41.0 
S.26  45  18.7 

3J989 

23 

20  21  40.10 

9.5407 

24  39  19.4 

9.559^ 

3.4S9 

24 

20  24  12.481 

9.5386 

S.24  31  46.3 

II 
3.459 

3JB36 

3.813 

3.980 

4.166 

4.349 

4.518 

4.G94 

4.871 

5.047 

5.993 

5.396 

bJST2 

5.747 

5.991 

6.095 

6.9G9 

6.449 

6.614 

6.7£6 

6J»7 

7.198 

7Ja98 

7.469 

7.637 


PHASES  OF  THE  MOON. 


O  Full  Moon, 6  9  9.2 

(C  Last  Quarter, 13  3  40.8 

#  New  Moon, 21  5  51.1 

3)  First  Quarter, 29  2  56.1 

d  h 

(C  Perigee^ 6  8.3 

C  Apogee, 19  19.7 


IM 
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1 

1 

LUNAR  DISTANCES. 

23 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Ulii- 

of 

VPi. 

of 

IXh. 

of 

1 

Position. 

Diff. 
2829 

O          /         /» 

107  55  37 

Diflf. 

Diff. 

Dm. 

Sun 

W. 

Oil* 

10«  21  47 

2809 

109  29  53 

3790 

O           /         f 

111    4  34 

3771 

Spica 

Mors 

W. 

63  19  28 

2504 

65    0  36 

3485 

66  42  10 

3467 

68  24  10 

8448 

W. 

23  59  39 

2695 

25  36  25 

2676 

27  13  37 

3657 

28  51  15 

8638 

Satuni 

E. 

31  24  17 

2524 

29  43  37 

2512 

28    2  40 

3499 

26  21  26 

8488 

a  AqiiiltB 

E. 

46  18  59 

4549 

45  15  50 

4660 

44  14  17 

4787 

43  14  30 

4938 

Foiimlhaut 

E. 

67    6    0 

2701 

a5  29  22 

2689 

63  52  27 

8677 

62  15  16 

3666 

a  Pegasi 

E. 

87  31  20 

2809 

85  58  22 

2852 

84  25    2 

8836 

82  51  21 

8881   • 

1 

2 

Sun 

W. 

119    4  22 

2674 

120  4l  37 

2655 

122  19  17 

3636 

123  57  23 

1 
8618  1 

Spica 
Mars 

W. 

77    0  47 

2355 

78  45  26 

2337 

80  30  32 

8318 

8^16    5 

8300 

W. 

37    5  58 

2541 

38  46  14 

3322 

40  26  56 

8503 

42    8    5 

3485 

Antai*e8 

W. 

31    6  41 

2381 

32  51  12 

2341 

34  36  12 

8323 

36  21  40 

8303 

Fomalhaut 

E. 

54    5  59 

2624 

52  27  36 

2619 

50  49    7 

9616 

49  10  34 

8615 

a  Pegasi 

E. 

74  58  15 

2755 

73  22  48 

3744 

71  47    6 

8734 

70  11  11 

8736  ' 

a  Arietis 

E. 

116  58  21 

2441 

115  15  45 

2421 

113  32  40 

3401 

111  49    6 

8380 

3 

Spica 
Mars 

W. 

91  10  19 

2214 

92  58  25 

2197 

94  46  57 

3181 

96  35  53 

3106 

W. 

50  40  17 

2395 

52  23  59 

2378 

54    8    6 

8361 

55  52  37 

3344 

Antares 

W. 

45  15  52 

2212 

47    4    2 

2195 

48  52  37 

8178 

50  41  37 

3163 

Fomalhaut 

E. 

40  58  42 

2654 

39  21    0 

2674 

37  43  45 

8699 

36    7    4 

8TJ3 

a  Pegasi 

E. 

62    9  32 

2707 

60  33    2 

3708 

58  56  33 

8713 

57  20  10 

vnao  , 

a  Arietis 

E. 

103    4  10 

2285 

101  17  49 

2368 

99  31    3 

8351 

97  43  51 

8335 

4 

Spica 
Mars 

W. 

105  46  12 

2095 

107  37  19 

2083 

109  28  46 

8070 

111  20  31 

1 
8050 

W. 

64  40  55 

2S^70 

66  27  39 

^57 

68  14  42 

8344 

70    2    4 

9331 

Antares 

W. 

59  52  32 

2068 

61  43  49 

3075 

63  35  26 

8063 

65  27  22 

8053 

o  Pe^si 
a  Ai'ietis 

E. 

49  22    3 

2808 

47  47  45 

2838 

46  14    7 

8876 

44  41  17 

8981 

E. 

88  42    3 

2161 

86  52  37 

2149 

85    2  53 

3137 

83  12  51 

8136 

5 

Mars 

W. 

7SW  3    8 

2181 

80  52    4 

2173 

82  41  J2 

3167 

84  30  30 

8160 

Antares 

W. 

74  51  19 

2001 

76  44  51 

1994 

78  38  35 

1987 

80  32  30 

1081 

a  Aquilse 

W. 

40  54  36 

4758 

41  54  47 

4541 

42  58    3 

4350 

44    4  10 

4180   i 

Saturn 

W. 

26  55  37 

2043 

28  48    4 

8029 

30  40  53 

8017 

32  34    1 

9006 

a  Arietis 

E. 

73  58  50 

2083 

72    7  25 

2077 

70  15  51 

8073 

68  24  10 

9068 

Aldebaran 

E. 

104  14  31 

2034 

102  21  50 

2025 

100  28  55 

8017 

98  35  48 

9011 

6 

Mars 

W. 

93  39    2 

2140 

95  29    0 

2139 

97  19    0 

2138 

99    9    1 

9138 

Antares 

W. 

90    4    7 

1962 

91  58  42 

1960 

93  53  20 

1959 

95  47  59 

1960 

a  Aquilee 

W. 

50  10  29 

8567 

51  29  39 

3481 

52  50  24 

3404 

54  12  36 

3335 

Saturn 

W. 

42    3    9 

1973 

43  57  26 

1969 

45  51  49 

1967 

47  46  15 

1967 

a  Arietis 

E. 

59    4  48 

8067 

57  12  58 

2070 

55  21  12 

8074 

53  29  33 

9081   . 

Aldebaran 

E. 

89    8    7 

J992 

87  14  20 

1990 

85  20  30 

1990 

83  26  40 

1990  i 

1 

7 

An  tares 

W. 

105  20  42 

1973 

107  14  59 

1977 

109    9    9 

1984 

111    3    9 

1 
1991   1 

a  Aquilffi 

W. 

61  20  58 

3089 

62  49  21 

3056 

64  18  24 

9037 

65  48    3 

30O3 

Saturn 

W. 

57  18  20 

1975 

59  12  34 

1979 

61    6  42 

1984 

63    0  41 

1990 

Fomalhaut 

W. 

27    6  33 

2937 

28  38  18 

3833 

30  12  16 

2737 

31  48    7 

9606 

a  Arietis 

E. 

44  14  39 

2139 

42  24  39 

3156 

40  35    5 

9176 

38  46    2 

9301 

Aldebaran 

E. 

73  58    6 

2006 

72    4  41 

3012 

70  11  25 

8018 

68  18  19 

9036 

8 

a  Aquilee 

W. 

73  22  25 

2332 

74  54    3 

8938 

76  25  46 

8935 

77  57  33 

9995 

Saturn 

W. 

72  27  52 

2032 

74  20  37 

3043 

76  13    5 

8053 

78    5  16 

8006 

Fomalhaut 

W. 

40    6  23 

2463 

41  48  28 

3443 

43  31     1 

3438 

45  13  56 

9416 

1 
1 

Aldebaran 

E. 

58  56  17 

2077 

57    4  43 

8090 

55  13  29 

8104 

53  22  36 

8118 

1 

Pollux 

E. 

102  47  J7 

2033 

100  54  32 

3043 

99    2    3 

9053 

97    9  52 

9005 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

M    ! 

P.L. 

P.L. 

P.L. 

P  L. 

9  g                aiid 

Mididffht. 

of 

XVh. 

of 

xvnih. 

of 

XXJh. 

uf 

^             Fositlou. 

3 

o 

Diff. 

Diff. 

Biff. 

Diff. 

1     Sun 

W. 

11^  39  40 

2751 

O            /         // 

114  15  12 

8rJ9 

O           /         /< 

115  51     9 

9713 

117  27'  32 

9899 

,  Sjuca 
1       1  Mars 

W. 

70    6  36 

84S9 

71  49  29 

9411 

73  32  48 

9399 

75  16  34 

9373 

W. 

30  29  19 

12616 

32    7  49 

9599 

33  46  46 

9560 

35  26    9 

8561 

'■  Saturn 

E. 

24  39  58 

9460 

22  58  17 

9475 

21  16  28 

9471 

19  34  34 

8479 

a  AquUsB 

E. 

42  16  36 

5090 

41  20  53 

S976 

40  27  28 

,     5467 

39  36  35 

5785 

,  Foinolliaut 

E. 

60  37  50 

S655 

59    0  10 

9646 

57  22  18 

9638 

55  44  14 

9699 

!  a  Pcgasi 

E. 

81  17  21 

S806 

79  43    1 

9799 

78    8  23 

8779 

76  33  27 

8766 

2     Su2f 

W. 

125  35  54 

8S99 

127  14  50 

9589 

128  54  10 

9S64 

130  33  54 

9547 

Spica 
Mars 

W. 

84    2    4 

8383 

85  48  29 

89&1 

87  35  21 

9947 

89  22  38 

8331 

W. 

43  49  40 

8466 

45  31  41 

9448 

47  14    8 

8430 

48  57    0 

9419 

Antares 

W. 

38    7  36 

9S83 

39  54    0 

8965 

41  40  51 

8947 

43  28    8 

Se339 

',  Fomalhaut 

E. 

47  32    0 

8617 

45  53  28 

9881 

44  15    1 

8696 

42  36  44 

9639 

a  Pegasi 

E. 

68  35    6 

9719 

66  58  52 

9713 

65  22  30 

8709 

63  46    2 

9707 

'  a  Arwtis 

E. 

110    5    3 

8361 

108  20  32 

9341 

106  35  32 

8393 

104  50    4 

9304 

3    Spica 
Mara 

W. 

98  25  12 

8151 

100  14  54 

9136 

102    4  59 

8189 

103  55  25 

9108 

W. 

57  37  32 

8388 

59  22  50 

8313 

61    8  30 

8996 

62  54  32 

9384 

Antares 

W. 

52  31    2 

8146 

54  20  51 

8139 

56  11    2 

9116 

58     1  36 

9109 

Fomalhaut 

E. 

34  31    6 

8773 

32  56    3 

9S25 

31  22    7 

9688 

29  49  34 

9969 

a  Pepaai 
a  Anctia 

E. 

55  43  57 

8730 

54    7  57 

8744 

52  32  15 

8760 

50  56  55 

9783 

E. 

95  56  15 

8316 

94    8  15 

9204 

92  19  53 

9189 

90  31    9 

9174 

4  ,  Spica 
j  Mars 

W. 

113  12  34 

8048 

115    4  53 

9038 

116  57  28 

9089 

118  50  17 

9090  * 

W. 

71  49  45 

8290 

73  37  43 

8910 

75  25  56 

8199 

77  14  25 

9190 

'  Antares 

W. 

67  19  ;J6 

8040 

69  12    8 

9000 

71    4  56 

8019 

72  58    0 

8010 

1  a  Pegaai 

E. 

43    9  25 

8973 

41  38  39 

3035 

40    9  10 

3109 

38  41  11 

3194  , 

a  Anetis 

E. 

81  22  32 

8116 

79  31  57 

8106 

77  41    7 

8096 

75  50    4 

9090 

5    Mare 

W. 

66  19  58 

8155 

88    9  34 

8149 

89  59  18 

8145 

91  49    8 

9143 

Antares 

W. 

82*26  34 

1975 

84  20  47 

1970 

86  15    8 

1967 

88    9  35 

1963  > 

,  a  Aqtiiitt) 

W. 

45  12  55 

4098 

46  24    7 

3694 

47  37  3:j 

3773 

48  53    3 

3663  1 

Saturn 

W. 

34  27  26 

1997 

36  21    5 

1989 

38  14  57 

1988 

40    8  59 

1977  1 

a  Anetis 

E. 

66  32  22 

9066 

64  40  30 

8064 

62  48  36 

8064 

60  56  41 

9065 

,  Aldebaran 

E. 

96  42  31 

8005 

94  49    5 

8000 

92  55  31 

1996 

91    1  51 

1994 

6    Mara 

W. 

100  59    2 

8139 

102  49    1 

8141 

104  38  57 

8145 

106  28  48 

9148 

Antares 

W. 

97  42  37 

1960 

99  37  14 

1963 

101  31  48 

1965 

103  26  18, 

1968 

aAquiliB 

W. 

55  36    7 

3974 

57    0  49 

3919 

58  26  36 

3170 

59  53  21 

3197  . 

Saturn 

W. 

49  40  42 

1966 

51  35  10 

1967 

53  29  36 

1968 

55  24    0 

1971 

a  Arietis 

E. 

51  38    5 

9060 

49  46  49 

8088 

47  55  47 

8109 

46    5    2 

912M 

,  Aldebaran 

E, 

81  32  50 

1991 

79  39    2 

1994 

77  45  18 

1997 

75  51  39 

9001 

7     Antares 

W. 

112  56  58 

1996 

114  50  ^C} 

9006 

116  44     1 

9015 

118  37  12 

9094  1 

a  Aquilw 

W. 

<>7  18  12 

9989 

68  48  47 

8965 

70  19  43 

8951 

71  50  57 

9940  1 

Satiun 

W. 

64  54  31 

1997 

(j6  48  10 

9004 

68  41  38 

8013 

70  ai  52 

9092 

Foniuliiaut 

W. 

33  25  33 

9607 

35    4  18 

9559 

36  44    9 

95i» 

38  24  54 

9169 

tt  Arietis 

E. 

36  57  36 

8338 

35    9  50 

9259 

:«  22  50 

9295 

31  m  43 

9337 

Aldebofiuj 

E. 

66  25  25 

9035 

(A  32  45 

9044 

62  40  19 

9054 

60  48    9 

9066 

0    a  Aquiiie 

W. 

79  29  20 

8997 

81     1    4 

9991 

82  32  43 

9938 

84    4  14 

9947 

Saturn 

W. 

79  57    8 

8078 

81  48  41 

9091 

8;)  ;)9  54 

9105 

85  30  46 

9119 

FoniaUiaut 

W. 

46  57    8 

9408 

48  40  32 

9403 

50  24    3 

9400 

52    7  38 

9399 

Aldebaran 

E. 

51  :n   5 

9134 

49  41  58 

9151 

47  52  16 

9109 

4()    3    1 

8187  ! 

Pollux 

E. 

95  17  59 

9on 

9!)  26  25 

9091 

91  35  12 

9105 

89  44  20 

:     8119 
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• 

GREENWICH  MEAN  TTMR. 

LUNAR  DISTANCES. 

y 

star's  Kftmo 

P.L. 

P.L. 

P.L. 

P.L. 

«l 

and 

Noon. 

of 

rm>. 

of 

Vlh. 

of 

ixt. 

of 

9 

Position. 

Diff. 
9134 

Biff. 

Diff. 

Biff. 

Saturn 

W. 

O           1        II 

87  21  16 

O           1        II 

89  11  24 

9149 

O           /        // 

91    1    8 

9165 

92  50^ 

9180 

a  AquilsB 

W. 

85  35  33 

9936 

87    6  39 

9970 

88  37  29 

9985 

90    8    0 

9001 

Fonmlhaut 

W. 

53  51  14 

9401 

55  34  48 

9405 

57  18  16 

9410 

59    1  37 

9417   j 

a  Pegosi 

w. 

38    5    0 

3964 

39  29  54 

3194 

40  56  10 

3135 

42  23  37 

9065 

Aldcbaran 

E. 

44  14  14 

9907 

42  25  57 

9997 

40  38  10 

9949 

38  50  55 

9973 

Pollux 

E. 

87  53  50 

9134 

86    3  42 

9149 

84  13  57 

9165 

82  24  36 

9160 

Venus 

E. 

104    8  12 

9519 

102  27  15 

9598 

100  46  41 

9545 

99    6  30 

9562 

10 

Saturn 

W. 

101  51    2 

9966 

103  37  51 

3984 

105  24  14 

8309 

107  10  10 

9391 

a  Aquilce 

W. 

97  34  56 

3108 

99    2  56 

3133 

100  30  25 

9109 

101  57  20 

9199 

Fonialhaut 

W. 

67  35  23 

9467 

69  17  22 

9480 

70  59    3 

9494 

72  40  25 

9500 

a  Pegasi 

W. 

49  53  12 

9937 

51  24  44 

9993 

52  56  34 

9919 

54  28  38 

9909 

Pollux 

E. 

73  24    2 

9966 

71  37  12 

9983 

69  50  48 

9301 

68    4  50 

9390 

Venus 

E. 

90  51  42 

9654 

89  14    0 

9674 

87  36  45 

9693 

85.59  56 

9713 

Sdn 

E. 

129  3]  44 

9591 

127  52  37 

9610 

126  13  56 

9699 

124  35  40 

9647 

11 

a  AquiloD 

W. 

109    2  27 

3366 

110  25  22 

3406 

111  47  32 

9448 

113    8  54 

9494 

Fotnalhaut 

W. 

81    ]  55 

9588 

82  41    6 

9606 

84  19  53 

9694 

85  58  16 

9641 

a  Pegasi 

W. 

62  10  36 

9896 

63  42  58 

9901 

65  15  15 

9907 

66  47  25 

9915 

Pollux 

E. 

59  21  47 

9413 

57  38  31 

9431 

55  55  41 

9450 

54  13  18 

9469 

Venus 

E. 

78    2  32 

9815 

76  28  24 

9835 

74  54  42 

9836 

73  21  27 

9836 

Sdn 

E. 

116  30  42 

9744 

114  55    0 

9763 

113  19  43 

9789 

111  44  52 

9809 

12 

Fomalhaut 

W. 

94    4    6 

9733 

95  40    2 

9759 

97  15  33 

9771 

98  50  39 

9790 

a  Pegasi 
a  Arietis 

W. 

74  25  33 

9963 

75  56  32 

9975 

77  27  16 

9968 

78  57  44 

9001 

W. 

30  51    0 

9857 

32  24  14 

9849 

33  57  38 

9845 

35  31    8 

9849 

Pollux 

E. 

45  47  55 

9569 

44    8    8 

3580 

42  28  45 

9598 

40  49  47 

9615 

Venus 

£. 

65  41  44 

9979 

64  11    5 

9999 

62  40  51 

9019 

61  11    2 

9039  ■ 

Sun 

E. 

103  57  .2 

9699 

102  24  42 

9919 

100  52  47 

9938 

99  21  16 

99S6  : 

13 

Fomalhaut 

W. 

106  39  53 

9887 

108  12  29 

9906 

109  44  40 

9996 

111  16  26 

9946 

a  Pe|^i 
a  Anetis 

W. 

86  25  50 

3079 

87  54  34 

9087 

89  22  59 

3103 

90  51    5 

3116 : 

W. 

43  18  30 

9859 

44  51  41 

9866 

46  24  44 

9879 

47  57  37 

9681 

Pollux 

E. 

32  4a  57 

9703 

31    4  21 

9719 

29  28    7 

9737 

27  52  16 

9754   . 

Venus 

E. 

53  47  59 

9135 

52  20  32 

9153 

50  53  27 

3173 

49  26  45 

9190  ' 

Sun 

E. 

91  49  2(i 

3046 

90  20  JO 

9064 

88  51  16 

3080 

87  22  42 

9097 

14 

a  Pegasi 

W. 

98    6  48 

3900 

99  32  57 

9917 

100  58  46 

9334 

102  24  15 

3959 

a  Arietis 

W. 

55  39  19 

9997 

57  11    4 

9935 

58  42  38 

9943 

60  14    0 

99&4 

Aldebaran 

W. 

25  17    5 

3001 

26  47  16 

9997 

28  17  33 

9999 

29  47  54 

9990 

Venus 

E. 

42  18  31 

3978 

40  53  54 

3994 

39  29  36 

9319 

38    538 

9390 

Sun 

E. 

80    4  50 

3175 

78  38  11 

9190 

77  11  50 

3904 

75  45  45 

3918 

15 

a  Pegasi 

W. 

109  26  26 

3343 

110  49  48 

9363 

112  12  47 

9389 

113  as  24 

3409 

1 

a  Arietis 

W. 

67  47  54 

9000 

69  18    7 

9009 

70  48    9 

9017 

72  18    1 

9095 

1 

1 

Aldebaran 

W. 

37  19  30 

9004 

38  49  38 

9007 

40  19  42 

9019 

41  49  40 

9018  * 

1 

Venus 

E. 

31  10  36 

3419 

29  48  33 

3498 

28  26  48 

9446 

27    5  23 

9465 

1 
1 

Sun 

E. 

68  39  18 

3389 

67  14  45 

9993 

65  50  25 

3304 

64  26  18 

3315 

16 

a  Arietis 

W. 

79  44  5:} 

3063 

81  13  48 

9069 

82  42  35 

9076 

84  11  14 

9063 

1 

Aldebaran 

W. 

49  17  5> 

3043 

50  47  11 

9047 

52  16  25 

9059 

53  45  33 

9058 

1 

! 

Sun 

E. 

57  28  43 

3364 

56    5  45 

3379 

54  42  56 

9380 

53  20  17 

9388 

'  17 

a  Arietis 

W. 

91  32  34 

3113 

93    0  29 

3116 

94  28  19 

9191 

95  56    3 

3190 

1 

Aldebaran 

W. 

61    9  46 

3078 

62  38  22 

3089 

64    6  53 

9066 

65  35  20 

9069 

XVI. 
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GREENWICH  MEAN  TIME. 

I 

i 

LUNAR  DISTANCES. 

• 

h 

Star's  Kama 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XVii- 

of 

XVlUh. 

of 

XXP>. 

of 

9 

Position. 

w 

Dlft. 

Diff. 

DiiT. 

Dilf. 

Saturn 

W. 

94  39  26 

9197 

96  27^58 

9314 

O           /        /# 

98  16    5 

9931 

O           /        // 

100    3  46 

9948 

a  AquilaB 

W. 

91  38  12 

aoi8 

93    8    2 

3039 

94  37  27 

3060 

96    6  26 

3083 

Fonwlhaut 

w. 

60  44  46 

9494 

62  27  48 

9433 

64  10  35 

9444 

65  53    7 

9455 

aPecasi 
AldetKiran 

w. 

43  52    5 

3043 

45  21  24 

3009 

46  51  26 

9960 

48  22    4 

9956 

1 

E. 

37    4  15 

9997 

35  18  11 

9394 

33  32  46 

9359 

31  46    2 

9389 

>  Pollux 

E. 

80  35  39 

9197 

78  47    7 

S914 

76  59    0 

9331 

75  11  18 

9348 

Venus 

E. 

97  26  43 

9580 

95  47  20 

9596 

94    8  22 

9616 

92  29  49 

9635 

10 

• 

Saturn 

W. 

108  55  39 

9340 

110  40  40 

9399 

112  25  14 

9378 

114    9  21 

9396 

a  AquilflB 

W. 

103  23  39 

3993 

104  49  21 

3955 

106  14  25 

3290 

107  38  48 

3338 

t 

Fomalhaut 

W. 

74  21  26 

9S94 

76    2    6 

9539 

77  42  25 

9556 

79  22  21 

9579 

a  Pegasi 

W. 

56    054 

9807 

57  33  17 

9894 

59    5  43 

9894 

60  38  10 

9894 

PoUux 

E. 

66  19  20 

9339 

64  34  17 

9357 

62  49  40 

9375 

61    5  30 

9394 

Venus 

E. 

84  23  34 

9733 

82  47  38 

9753 

81  12    9 

9774 

79  37    7 

9795 

Suif 

E. 

122  57  49 

9606 

121  20  24 

9685- 

119  43  24 

9704^ 

118    6  50 

9794 

11 

a  Aquil® 

W. 

114  29  25 

3541 

115  49    4 

35» 

117    7  50 

3641 

118  2S  40 

3097 

Fomalbaut 

w. 

87  36  15 

96S9 

89  13  50 

9678 

90  51    0 

9696 

92  27  45 

9714 

a  Pegasi 

w. 

68  19  25 

9993 

69  51  15 

993] 

71  22  54 

9949 

72  54  20 

9959 

PoDux 

E. 

52  31  21 

9487 

50  49  50 

9507 

49    8  46 

9595 

47  28    8 

9543 

Venus 

E. 

71  48  38 

9897 

70  16  15 

9918 

68  44  19 

9999 

67  12  49 

9958 

Sun 

E. 

110  10  28 

mn 

108  36  29 

9649 

107    2  55 

9861' 

ia5  29  46 

9880 

12 

Fomalbaut 

W. 

100  25  20 

9810 

101  59  35 

9838 

103  33  26 

9848 

105    6  52 

9867 

aPeptfi 
a  Anetis 

W. 

80  27  56 

3014 

81  57  51 

3099 

83  27  28 

3043 

84  56  48 

3057 

W. 

37    4  42 

9649 

38  38  16 

9845 

40  11  46 

9846 

41  45  11 

9853 

PoUux 

E. 

39  11  13 

9634 

37  33    4 

9651 

35  55  18 

9669 

34  17  56 

9686 

Venus 

E. 

59  41  38 

3069 

58  12  38 

3078 

56  44    2 

3097 

55  15  49 

3116 

Sun 

E. 

97  50    8 

9975 

96  19  24 

9993 

94  49    2 

3011 

93-19    3 

3099 

13 

Fomalbaut 

W. 

112  47  47 

9965 

114  18  43 

9986 

115  49  13 

3006 

117  19  18 

3096 

a  Pe|^i 
a  Anetis 

w. 

92  18  53 

3134 

93  46  21 

3150 

95  13  30 

31S7 

96  40  19 

3183 

w. 

49  30  20 

9890 

51    2  52 

9896 

52  35  13 

9908 

54    722 

9917 

Pollux 

E. 

26  16  48 

9771- 

24  41  42 

9787 

23    6  57 

9809 

21  32  33 

9819 

Venus 

E. 

48    0  24 

46  34  25 

3935 

45    8  46 

3943 

43-43  28 

3961 

Sun 

E- 

85  54  29 

3114 

84  26  36 

3199 

82  59    2 

3145 

81  31  47 

3160 

14 

aPefasi 

W. 

103  49  23 

3909 

105  14  11 

3388 

106  38  37 

3306 

108    2  42 

3394 

1  aAribtifl 

W. 

61  45  10 

9904 

63  16    8 

9973 

64  46  55 

9989 

66  17  30 

9991 

'  Aldcbaran 

W. 

31  18  16 

9993 

32  48  38 

9993 

34  18  59 

9996 

35  49  17 

3000 

Venus 

E. 

36  42    0 

3345 

35  18  41 

336r 

33  55  40 

3378 

32  32  58 

3395 

Su2f 

E. 

74  19  57 

3901 

72  54  25 

3944 

7129    8 

3957 

70    4    6 

3969 

15  '  a  Peirasi 

W. 

114  57  38 

3493 

116  19  28 

3445 

117  40  54 

3467 

119    1  55 

3491 

1 

o  Arietis 

W. 

73  47  43 

3033 

75  17  15 

3041 

76  46  37 

3048 

78  15  49 

3056 

Aldeborail 

W. 

43  19  31 

3093 

44  49  16 

3097 

46  18  55 

3033 

47  48  27 

3039 

Venus 

E. 

25  44  20 

24  23  38 

3504 

23    3  18 

3595 

21  43  21 

3548 

Sun 

E. 

63    2  24 

3395 

61  38  42 

3335 

60  15  11 

3345 

58  51'  52 

3354 

1 
16  ;  a  Aii^tis 

W. 

85  39  44 

3060 

87    8    7 

3005 

88  36  23 

3101 

90    482 

3106 

AldebftFsn 

W. 

55  14  34 

3062 

56  43  30 

3067 

58  12  20 

3071 

59  41*    5 

3074 

|8u» 

E. 

51  57  47 

3396 

50  35  26 

3403 

49  18  13 

3410 

47  51    8 

3416 

17    a  Arietis 

W. 

97  23  41 

3130 

96  51  14 

3134 

100  18  42 

3138 

101  46    5 

3143 

'  Aldebann 

W. 

67    3  43 

3099 

68  32    2 

3095 

70    0  18 

3097 

71  28  31 

3101   • 

11 


16<» 


SBPTfiMBER,  1878. 


XVU, 


GREENWICH  MEAN  TIME. 


LVNAB  DISTANCES. 


S  ■ 


«0 


18 


23 


IM 


35 


96 


27 


28 


29 


ao 


star's  Namo 

and 

Position. 


17     Sun 


a  Arietis 

Aldebarau 

Pollux 

Sun 

Sun 
Antares 
Mars 
Saturn 
a  Aquilee 

Sun 
Antares 
Mars 
Saturn 
a  AquilfB 


W. 
W. 
W. 
K. 

W. 

E. 

£. 

E. 

E. 

W. 

E. 

E. 

E. 

E. 


Noon. 


Fomalhaut  E. 

Sun  W. 

Mars  E. 

Saturn  E. 

a  Aquite  E. 

Fonmlhaut  £. 

Sun  W. 

Saturn  E. 

a  Aquilss  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Saturn  E. 

a  AquilflB  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Saturn  E. 

a  AquilsB  E. 

Fomalhaut  £. 

a  Pegasi  E. 

Sun  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Antares  W. 

Mors  W. 

Fomalhaut  E. 

a  Pej^asi  E. 

a  Anetis  E. 


O  I        It 

46  29  10 


103  13  23 
72  56  40 
28  43  29 

35  37  29 

19  20  18 
48  42  48 
56  13  38 

96  25  33 

97  49  37 

30  17  7 

36  40  18 

44  50  17 
84  22  59 

87  51  48 
118  36  IG 

41  26  29 

33  18  51 
72  12  21 

77  49  8 
106  58  14 

52  48  3 
59  51  32 
67  49  29 
95  5  45 
114  17  13 

64  23  48 

47  18  16 
58  4  37 
82  59  10 

102  51  35 

76  16  27 

34  30  37 

48  55  40 
70  38  27 
91  4  15 

88  28  55 

26  49  0 

58  4  3d 

78  58  28 

101  3  48 
40  21  18 

27  57  23 

45  23  4| 
06  38  38; 

r 107  55  26 


P.L. 

of 

DifH 


3433 

3146 
3103 
3074 
3466 

3458 
3013 

aSJO 

3013 
3648 

3360 
2979 
3310 


3790 
3167 

3984 

3isa 

9915 
3785 
3003 

3300 

9848 
3648 
3008 
3391 

3103 
9769 
4099 
9994 
3143 

9990 
9686 
4465 
9649 
3031 

9864 
9547 

9778 
2993 

9739 
9411 
9637 

9ni 

9864 
9486 


mh. 


o 

45 


7  20 


104  40  37 
74  24  47 

30  12  10 

34  16  27 

20  41  36 
47  12  51 
54  48  35 
94  55  36 
96  35  24 

31  40  9 

35  9  30 
43  24  20 
82  52  8 
86  36  35 

117  9  51 

42  50  59 

31  51  44 
70  40  21 

76  33  50 

105  29  56 

54  14  12 
58  18  7 
66  35  16 
93  35  42 
112  52  51 

65  51  54 
45  43  7 
56  53  26 
81  27  21 
101  24  17 

77  46  52 

32  53  38 
47  51  17 
69  4  53 

.89  34  28 

90  2  0 

28  29  8 
56  29  41 
77  26  38 

1(^2  39  50 

42  4  37 

29  35  41 

43  47  58 
65  5  33 

106  13  5:3 


P.L. 

of 

Biff. 


3430 

3150 
3104 
3076 
3471 

3439 
3007 
3951 
3008 

3837 

3351 
2967 
3904 
9963 

3787 
3174 

3974 
3144 
9907 
3788 
3083 

3189 
9838 
3861 
9997 
3370 

3090 
2759 
4067 
9913 
3196 

9976 
9675 
4S51 


3007 

9847 

9599 
9779 
9919 

9711 
9394 
9610 
9779 
9861 
9468 


VP. 


/' 


43  45  37 

106    7  46 
75  52  52 

31  40  49 

32  55  31 

22    3    8 

45  42  47 

53  23  26 
93  25  33 
95  21    0 

33  3  22 
33  38  36 

41  58  16 
81  21  9 
85  21  19 

115  43  11 

44  15  41 

30  24  28 
69  8  11 
75  18  35 

104    1  26 

55  40  34 

56  44  29 
65  21  17 
92    5  26 

111  28    4 

67  20  16 
44  7  45 
55  42  52 

79  55  19 
99  56  39 

79  17  35 

31  16  25 

46  48  10 
67  31    7 

88    4  24 

91  35  27 

30  9  41 

54  54  36 
75  54  35 

104  16  15 
43  48  20 

31  14  23 

42  13  3 
63  32  24 

104  31  55 


P.L. 

of 
Diff. 


3435 

3153 
3105 
3078 
3476 

3496 
3009 
3946 
3003 
3838 

3341 
2969 
3197 
9958 

3784 
3163 

3965 
3135 
3899 
3799 
3072 

3178 
9839 
3678 
2967 
3350 

3077 
2748 
4107 
2909 

3110 


4648 
9833 
9994 

9831 
9519 
9767 
9903 

9694 
9378 
9503 
9791 


9451 


IXh. 


.0      t     t» 

42  24    (M 


107  34  51 

77  20  55 

33  9  26 

31  34  40 

23  24  55 

44  12  37 
51  58  11 
91  55:  24 
94    627 

34  26  46 

32  7  35 
40  32    3 

79  50  3 
84    6    0 

114  16  17 

45  40  34 

28  57    1 

67  35  51 
74    3  24 

102  32  42 

57  7  10 
55  10  39 

64  735 
90  34  57 

110    2  54 

68  48  54 
42  32  9 
54  32  57 

78  23    3 

98  28  41 

80  48  38 

29  38  59 
45  46  26 

65  57  9 
8634    4 

93    9  15 

31  50  38 
53  19  25 
74  22  20 

105  53    3 
45  32  27 

32  53  28 
40  38  23 
61  59  13 

102  49  33 


P.L. 

of 
Diff. 


3441 

3157 
3107 
3078 
3480 

3414 
9908 

3941 


9957 
3190 
2950 
3781 
3150 


3197 
9891 
3978 
3061 

3166 
9819 
3897 
9976 
3931 


9737 
4151 


9044 


4753 
9815 
9981 

9814 
9495 
9764 


9576 
9807 


9434 


xvin. 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Star's  Kamfl 

P.L. 

P.L. 

P.L. 

P.L. 

17 

and 

Midnight 

of 

XVh. 

of 

XVUTh. 

of 

XXIh. 

of 

P«mIUoii. 

^^ 

Diir. 

Diflf. 

Diff. 

our. 

Sun 

E, 

O          t        II 

41    2  30 

3446 

O          1        II 

39  41    6 

3453 

3^  19  48 

3457 

oil! 

36  58  36 

34(& 

18 

a  Arietis 

W. 

109    1  52 

3100 

110  28  49 

3163 

111  55  43 

3166 

113  22  33 

3169 

Aldebaran 

W. 

78  48  56 

3109 

80  16  55 

3110 

81  44  53 

3119 

83  12  50 

3119 

Pollux 

W. 

34  38    2 

3079 

36    637 

3081 

37  35  10 

3089 

39    3  42 

3089 

Sun 

E. 

30  13  54 

3466 

28  53  14 

3490 

27  32  39 

3496 

26  12  10 

3508 

23 

Sun 

W. 

24  46  56 

3403 

26    9  10 

3301 

27  31  37 

3380 

28  54  16 

3370 

Antares 

E. 

42  42  22 

2993 

41  12    1 

9988 

39  41  33 

9983 

38  10  59 

99n 

Mara 

E. 

50  32  50 

Taos 

49    7  22 

3330 

47  41  48 

3333 

46  16    6 

3917 

SatUTD 

E. 

90  25    9 

9993 

88  54  47 

3987 

87  24  18 

9981 

85  53  42 

9976 

a  Aquilie 

E. 

92  51  45 

3813 

91  36  55 

3806 

90  21  59 

3799 

89    656 

3794 

24 

Sun 

W. 

35  50  20 

3393 

37  14    5 

3313 

38  38    2 

'xm 

40    2  10 

3994 

Antarea 

E. 

30  36  28 

3951 

29    5  14 

3946 

27  33  53 

9940 

26    225 

9935 

Mara 

E. 

39    5  42 

3183 

37  39  13 

3176 

36  12  35 

3168 

34  45  48 

3160 

Saturn 

E. 

78  18  48 

3944 

76  47  25 

3937 

75  15  53 

9930 

73  44  12 

9999 

1 

CI  AquilflB 

E. 

82  50  38 

3780 

81  35  15 

3780 

80  19  52 

5780 

79    4  29 

3789 

( 

Foinialhaut 

E, 

112  49    8 

3138 

111  21  45 

3198 

109  54    9 

3116 

106  26  19 

3104 

25 

Sun 

W. 

47    5  39 

3344 

48  30  56 

3933 

49  56  26 

3993 

51  22    8 

3919 

Mara 

E. 

27  29  24 

3116 

26    1  36 

3109 

24  33  37 

3100 

23    5  27 

3091 

Saturn 

E. 

66    3  21 

28R3 

64  30  40 

9875 

62  57  49 

9866 

61  24  46 

9857 

' 

a  AquilsB 

E. 

72  48  20 

3805 

71  33  23 

3813 

70  18  34 

3899 

69    3  55 

3835 

Fonialliaut 

E. 

101    3  45 

3051 

99  34  35 

3039 

98    5  11 

3099 

96  35  34 

3019 

26 

Sun 

W. 

58  34    0 

3153 

60    1    5 

3149 

61  28  24 

3199 

62  55  58 

3116 

Saturn 

E. 

53  36  36 

3610 

52    2  21 

9900 

50  27  53 

9789 

48  53  11 

9779 

a  Aquilie 

E. 

62  54  12 

3918 

61  41  10 

3941 

60  28  32 

3967 

59  16  20 

3997 

1 

Fomalhaut 

E. 

89    4  14 

3965 

87  33  18 

3954 

86    2    8 

9944 

84  30  45 

9935 

a  Pegaai 

E. 

108  37  21 

3319 

107  11  26 

3194 

105  45  10 

3177 

104  18  33 

3159 

27 

Sun 

W. 

70  17  50 

3048 

71  47    3 

3034 

73  16  33 

3090 

74  46  21 

3006 

Saturn 

E. 

40  56  18 

9736 

39  20  13 

8716 

37  43  55 

9706 

36    7  23 

9005 

a  AquiliB 

E. 

53  23  44 

4901 

52  15  19 

4958 

51    7  47 

4319 

50    1  12 

4388 

Fomalhaut 

E. 

76  50  34 

9861 

75  17  51 

9873 

73  44  56 

9869 

72  11  48 

9659 

1 

t 

1 

a  Pegaai 

E. 

97    0  25 

3079 

95  31  50 

3064 

94    2  56 

3049 

92  33  44 

3005 

28 

Sun 

W. 

8220    1 

3938 

83  51  44 

9919 

85  23  47 

9896 

86  56  11 

9880 

Saturn 

E. 

28    1  22 

9649 

26  23  34 

9643 

24  45  37 

9638 

23    733 

9036 

a  AquiliD 

E. 

44  46  11 

4874 

43  47  35 

5009 

42  50  47 

5161 

41  55  56 

5335 

( 

Fomalhaut 

E. 

64  23    0 

9805 

62  48  39 

9798 

61  14    8 

9700 

59  39  27 

9784 

a  Pegaai 

E. 

85    3  27 

9969 

83  32  35 

9956 

82    1  27 

9944 

8030    4 

9994 

29 

Sun 

W. 

94  43  25 

9797 

96  17  57 

9779 

97  52  52 

9763 

9928    9 

9746 

Antarea 

W. 

33  31  58 

9478 

35  13  42 

9461 

36  55  50 

9444 

38  38  22 

9497 

Fomalhaut 

E. 

51  44  10 

9763 

50    8  53 

9761 

48  33  34 

9763 

46  58  17 

9786 

o  Pegaai 

E. 

72  49  54 

9687 

71  17  18 

9879 

69  44  32 

9873 

68  11  38 

9888 

30 

Sun 

W. 

107  90  13 

9660 

109    7  46 

9643 

110  45  42 

9096 

112  24    ] 

9610 

Antarea 

W. 

47  16  57 

8345 

49    1  51 

9399 

50  47    8 

3313 

52  32  48 

8»7 

Mara 

W. 

34  32  56 

9559 

36  12  47 

9543 

37  53    1 

9996 

39  33  38 

9510 

Fomalhaut 

E. 

39    4    4 

9898 

37  30  10 

9851 

35  56  48 

9889 

34  24    6 

9990 

a  Pepisi 
o  Anetia 

E. 

6026    3 

9809 

58  52  56 

9866 

57  19  53 

^  9879 

55  46  58 

9889 

■ ^ 

E. 

101    6  47 

9417 

99  23  37 

9401 

97  40    4 

*  9384 

95  56    7 

S368 
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OCTOBER,  1873. 


1. 


AT  GREENWICH  APPARENT  NOON. 


a 

o 

p 


Wod. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

MoQ. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 


p 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Asoension. 


li    m       8 

12  30  42.87 
12  34  20.46 
12  37  58.35 

12  41  36.58 
12  45  15.15 
12  48  54.10 

12  52  33.44 
12  56  13.21 

12  59  53.42 

13  3  34.10 
13  7  15.26 
13  10  56.92 

13  14  39.12 
13  18  21.87 
13  22  5.19 

13  25  49.08 
13  29  33.59 
13  33  18.71 

13  37  4.45 
13  40  50.83 
13  44  37.87 

13  48  25.58 
13  52  13.96 
13  56  3.04 

13  59  52.82 

14  3  43.32 
14  7  34.53 

14  11  26.47 
14  15  19.16 
14  19  12.61 

14  23  6.83 
14  27  1.83 


Dlff.  for 
Ihour. 


a 

9.0G0 
9.073 
9.08G 

9.101 
9.115 
9.131 

9.147 
d,lGG 
9.185 

9.^5 
9.225 
9.247 

9.269 
9.292 
9.31G 

9.341 
9.3C6 
9.392 

9.419 
9.44G 
9.473 

9.501 
9.530 
9.559 

9.589 
9.618 
9.649 

9.680 
9.710 
9.743 

9.775 
9.808 


Apparent 
Declination. 


S.  3  19    6.5 

3  42  23.3 

4  5  37.6 

4  28  48.6 

4  51  56.4 

5  15    0.5 

5  38    0.8 

6  0  56.8 
6  23  47.9 

6  46  34.0 

7  9  14.8 
7  31  49.9 

7  54  18.8 

8  16  41.4 

8  38  57.3 

9  1  6.0 
9  23  6.9 
9  44  59.8 

10    6  44.3 
10  28  20.0 

10  49  46.3 

11  11     3.1 
11  32    9.8 

11  53    5.8 

12  13  51.0 
12  34  24.8 

12  54  46.7 

13  14  56.3 
13  34  53.5 

13  54  37.7 

14  14    8.4 
S.  14  33  25.2 


Diff.  for 
1  hour. 


58.24 
58.14 
58.03 

57.90 
57.75 
57.60 

57.42 
57.23 
57.03 

56.81 
56.58 
56.34 

56.07 
55.79 
55.51 

55.20 
54.87 
54.54 

54.17 
53.79 
53.40 

52.99 
52.56 
52.11 

51.64 
51.16 
50.65 

50.13 
49.61 
49.05 

48.48 
47.90 


Semi- 
diameter. 


6 
6 
6 


// 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 


6 
6 


1.64 
1.92 
2.21 


6  2.49 
6  2.77 
6    3.05 


3.32 
3.60 
3.87 

4.14 
4.41 

4.68 

4.95 
5.22 
5.49 

5.76 
6.03 
6.30 

6.56 
6.83 
7.10 

7.37 
7.63 
7.90 

8.16 
8.43 
8.69 


8.95 
9.21 
6    9.47 


6    9.73 
6    9.98 


Siderexil 
Time 
of  the 
Semi. 

diametei 


the 

Merid. 

ian. 


Equation  of 

Time, 

tobe 


passing     tubiraeied 


64.39 
64.43 
64.48 

64.53 
64.59 
64.64 

64.70 
64.76 
64.83 

64.90 
64.97 
65.04 

65.12 
65.20 
65.28 

65.36 
65.45 
65.54 

65.63 
65.72 
65.82 

65.91 
66.01 
66.11 

66.22 
66.32 
66.43 

66.54 
66.65 
66.76 

66.88 
66.99 


from 

Apparent 

Tims, 


m      8 

10  24.24 

10  43.14 

11  1.76 

11  20.04 
11  37.98 

11  55.53 

12  12.68 
12  29.42 

12  45.72 

13  1.55 
13  16.91 
13  31.77 

13  46.07 

13  59.84 

14  13.03 

14  25.65 
14  37.67 
14  49.08 

14  59.86 

15  10.01 
15  19.50 

15  28.32 
15  36.46 
15  43.91 

15  50.68 

15  56.72 

16  2.05 

16  6.65 
16  10.51 
16  13.60 

16  15.92 
16  17.47 


DUKfori 
Ihoar. 


8 

0.794 
0.782 
0.708 

0.754 
0.739 
0.724 

0.707 
0.688 
0.609 

0.649 
0.629 
0.607 

0.585 

0.5621 

0.538! 

0.514 
0.488 
0.462 

0.435. 
0.406' 
0.381 

0.353 
0.325 

0.996  i 

I 

0.266 
0.237 
0.206 

0,175 
0.144 
0.112 

0.080 
0.047 


KOTE.— ICeao  Time  of  the  Semidiameter  paaain^  may  bo  found  by  aabtiacting  08.18  fkom  the  Sidereal  Timeu 


II. 
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AT  GREENWICH  MEAN  NOON. 


I 

O 


Wed. 
Thur. 
Frid. 

Sat 
'  Siifi. 
:Moii. 

.  Tues. 

I  Wed. 

Thur. 

Frid. 
Sat 


Mod. 

Tues. 

Wed. 


Thur.     16 


I  Frid. 
Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Tlmr. 
Frid. 

Sat 

■9IPI. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 


i 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 


17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Bight  Aaecoaion. 


U     m       9 

12  30  44.43 
12  34  22.07 
12  38  0.01 

12  41  38.28 
12  45  16.90 
12  48  55.90 

12  52  35.29 
12  56  15.11 

12  59  55.37 

13  3  36.09 
13  7  17.29 
13  10  58.98 

13  14  41.24 
13  18  24.03 
13  22  7.39 

13  25  51.32 
13  29  35.86 
13  33  21.02 

13  37  6.80 
13  40  53.21 
13  44  40.28 

13  48  28.02 
13  52  16.44 
13  56  5.54 

13  59  55.35 

14  3  45.87 
14  7  37.10 

14  11  29.06 
14  15  21.77 
14  19  15.24 

14  23  9.48 
14  27  4.49 


Diir.  for 
Ihour. 


9.062 
9.074 
9.068 

9.102 
9.117 
9.132 

9.149 
9.1G8 
9.187 

9.207 
9.227 
9.249 

9.271 
9.294 
9.318 

9.342 
9.368 
9.394 

9.421 
9.448 
9.475 

9.503 
9.531 
9.560 

9.500 
9.619 
9.650 

9.681 
9.712 
9.744 

9.770 
9.809 


Aj^parent 
Declination. 


s. 


o 

3 


// 


Dlff.for 
Ihonr. 


19  16.6 

3  42  33.6 

4  5  48.1 

4  28  59.4 
4 -52    7.5 

5  15  11.9 

5  38  12.4 

6  1     8.6 
6  24    0.0 

6  46  46.3 

7  9  27.3 
7  32    2.6 


58.25 
58.15 
58.04 

57.91 
57.76 
57.61 

57.43 
57.24 

57.04 

56.82 
56.59 
56.35 


7  54  31.7 

8  16  54.4 

8  39  10.4 

9  1  19.2 
9  23  20.2 
9  45  13.2 

10  6  57.8 
10  28  33.6 

10  50  0.0 

11  11  16.8 
11  32  23.5 

11  53  19.5 

12  14  4.6 
12  34  38.4 

12  55  0.2 

13  15  9.8 
13  35  6.9 

13  54  51.0 

14  14  21.5 
S.  14  33  38.2 


56.08 
55.80 
55.52 

55.21 
54.88 
54.54 

54.17 
53.79 
53.40 

52.99 
52.56 
52.11 

51.64 
51.16 
50.65 

50.13 
49.61 
49.05 

48.48 
47.90 


Equation  of 

Time, 

tobe 

added  to 

Mean  • 

Time, 


m      8 

0  24.37 

0  43.28 

1  1.90 

1  20.18 

1  38.12 

1  55.67 

2  12.84 

2  29.56 
%  45.86 

3  1.69 
3  17.05 
3  31.91 

3  46.20 

3  59.97 

4  13.16 

4  25.79 

4  37.80 

4  49.20 

4  59.97 

5  10.12 
5  19.60 

5  28.41 

5  36.55 

5  44.00 

5  50.75 

5  56.78 

6  2.11 

6  6.70 

6  10.55 

6  13.63 


6 
6 


15.95 
17.49 


Dili:  for 
Ibour. 


0.794 
0.78^ 
0.768 

0.754 
0.739 
0.724 

0.707 
0.688 
0.669 

0.649 
0.629 
0.607 

0.585 
0.562 
0.538 

0.514 
0.488 
0.462 

0.435 
0.408 
0.381 

0.353 
0.325 
0.296 

0.266 
0.237 
0.206 

0.175 
0.144 
0.112 

0.080 

0.OA7 


KoTS^— TIm  SMniiiiamcter  for  Ifean  Koon  may  be  amimed  the  same  aa  that  for  Apparent  Noon. 


Sidereal 

Time 

or 

Bight  Asoenaion 

of 

Mean  Son. 


h     in       8 

2  41  8.80 
2  45  5.35 
2  49     1.91 

2  52  58.46 

2  56  55.02 

3  0  51.57 

3  4  48.13 
3  8  44.67 
3  12  41.23 

3  16  37.78 
3  20  34.34 
3  24  30.89 

3  28  27.44 
3  32  24.00 
3  36  20.55 

3  40  17.11 
3  44  13.66 
3  48  10.22 

3  52  6.77 
3  56    3.33 

3  59  59.88 

4  3  56.43 
4  7  52.99 
4  11  49.54 

4  15  46.10 
4  19  42.65 
4  23  39.21 

4  27  35.76 
4  31  32.32 
4  35  28.87 

4  39  25.43 
4  43  21.98 


DifL  for  1  hoar. 
+9».8.*'i65 
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OCTOBSR^  1S78. 


in« 


AT  GREENWICH  MEAN  NOON. 


§ 


P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


I 

a 


274 
275 
276 

277 
278 
279 

280 
281 

282 

283 
284 
285 

286 

287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
G02 
303 

304 
305 


THE  SUN'S 


IVtar  LONGITUDE. 


188  22  25.3 

189  21  30.7 

190  20  37.9 

191  19  47.1 

192  18  58.1 

193  18  11.0 

194  17  25.9 

195  16  42.9 

196  16    2.1 

197  15  23.6 

198  14  47.4 

199  14  13.4 

200  13  41.8 

201  13  12.4 

202  12  45.3 

203  12  20.5 

204  11  57.9 

205  11  37.6 

206  11  19.5 

207  11     3.5 

208  10  49.6 

209  10  37.7 

210  10  27.7 

211  10  19.5 

212  10  13.1 

213  10    8.4 

214  10    5.4 

215  10    4.0 

216  10    4.2 

217  10    5.9 


218 
219 


10 
10 


9.3 
14.4 


22 
21 
20 


0.3 

5.6 

12.7 


19  21.8 
18  3i.7 
17  45.5 

17  0.3 
16  17.2 
15^6.3 

14  57.7 
14  21.4 
13  47.3 

13  15.6 
12  46.1 
12  18.9 

11  54.0 
11  31.2 
11  10.8 

10  52.6 
10  36.5 
10  22.5 

10  10.4 

10    0.3 

9  52.0 


9 
9 
9 

9 
9 
9 


45.5 
40.6 
37.4 

35.9 
36.0 
37.6 


9  40.8 
9  45.7 


Diff.  for 
1  hour. 


7.69 

7.77 
7.84 

7.92 
8.00 

8.08 

8.17 
8.25 
8.34 

8.43 
8.52 
8.C2 

8.72 

8.82 
8.92 

9.02 
9.12 
9.21 

9.29 
9.38 
9.4G 

9.54 
9.G2 
9.70 

9.77 
0.84 
9.91 


49.98 
50.04 
50.11 

50.17 
50J24 


LATITUDE 


// 


-0.55 
0.54 
0.50 

0.44 
0.36 
0.26 

-0.14 

0.00 

+0.13 

0.25 
0.37 
0.48 

0.57 
0.63 
0.65 

0.64 
0.59 
0.52 

0.43 
0.31 
0.19 

+0.05 

-0.08 

0.21 

0.32 
0.41 
0.48 

0.52 
0.53 
0.50 

0.44 
-0.36 


Logarithm 

of  tho 

Qadlus  Vector 

of  the 

Earth. 


0.0001605 
0.0000332 
9.9999061 

.9997796 
.9996535 
.9995281 

.9994033 
.9992792 
.9991558 

.9990331 
.9989111 
.9987896 

.9986686 
.9985480 
.9984276 

.9983074 
.9981873 
.9980672 

.9979471 
.9978271 
.9977071 

.9975872 
.9974674 
.9973477 

.9972282 
.9971092 
.9969905 

.9968726 
.9967557 
.9966398 

.9965251 
9.9964117 


Diff.  for 
Ihour. 


-53.1 
53.0 
52.9 

52.7 
52.4 
52.2 

51.9 
51  .G 
51.3 

51.0 
50.7 
50.5 

50.3 
50.2 
50.1 

50.0 
50.0 
50.0 

50.0 
50.0 
50^ 

50.0 
49.9 
49.8 

49.7 
49.5 
49.2 

46.9 
48.5 
48.0 

47.5 
-4G.9 


KoTC :  A  oorroaponda  to  the  truM  oqainox  of  the  date,  A'  to  the  mean  equinox  of  January  Od. 


Mieaa  Tine 

of 
Sidereal  Oh. 


9   19 
9   15 


2.73 
6.92 


11     m       a         I 

11  16  59.98  ' 
11  13    4.07 
11     9    8.16 

11  5  12.25 
11  1  16.34 
10  57  20.43 

10  53  24.52 
10  49  28.61 
10  45  32.71 

10  41  36.81 
10  37  40.90 
10  33  44.99 

10  29  49.08 
10  25  53.18 
10  21  57.27 

10  18  1.36 
10  14  5.45 
10  10  9.55 

10  6  18.64 

10  2  17.73 

9  58  21.82 

9  54  25.91 
9  50  30.00 
9  46  34.09 

9  42  38.18 
9  38  42.27 
9  34  46.36 

9  30  50.45 
9  26  54.54 
9  22  58.64 


Diff.  for  1  hour. 
— 9".8a)fi 


IT. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


8EHIDIAMETSR. 


HORIZONTAL    PARALLAX. 


MERIDIAN  PASSAGE. 


AQE. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 

12 

I 

I  13 
14 
15 

I  16 
17 

18 

jl9 
20 
21 

>  22 
23 
24 

i 
!  25 

26 

27 

28 
29 
30 

81 


Noon. 


» 


16  11.8 
16  24i2 
16  34.2 

16  40.4 
16  41.8 
16  38.1 

16  29.6 
16  17.3 
16  2.5 

15  46.8 
15  31.5 
15  17.7 

15  6.1 
14  57.0 
14  50.6 

14  46.6 
14  45.2 

14  45.8 

14  48.2 
14  52J2 

14  57.3 

15  3.4 
15  10.4 

15  lai 

15  26.5 
15  35.5 
15  45.2 

15  55.2 

16  5.2 
16  14.6 

16  22.5 
16  28.0 


Midnight 


Xoon. 


16  18.2 
16  29.6 
16  37.8 

16  41.7 
16  40.6 
16  34.4 

16  23.9 
16  10.1 
15  54.7 

15  39.0 
15  24.4 
15  11.6 

15  1.2 
14  53.5 
14  48.3 

14  45.6 
14  45.3 
14  46.8 

14  50.0 

14  54.6 

15  0.3 

15  6.8 
15  14.1 
15  22.2 

15  30.9 
15  40.3 

15  50.2 

16  0.2 
16  10.0 
16  18.8 

16  25.6 
16  29.5 


tt 


59  20.1 

60  5.6 

60  42.2 

61  4.9 
61  10.2 
60  56.7 

60  25.5 
59  40.2 
58  45.9 

57  48.2 
56  52.1 
56  1.5 

55  18.8 
54  45.4 
54  21.6 

54  7.3 
54  1.8 
54  4Ji 

54  13.1 
54  27.6 

54  46.6 

55  9.0 

55  34.5 

56  2.7 

56  33.5 

57  6.8 

57  42.2 

58  19.1 

58  55.8 

59  30.3 

59  59.3 

60  19.4 


Diff.  for 
Ihonr. 


+8.01 
1.74 
1.8G 

+0.G0 

-0.18 

0.95 

1.63 
2.11 
2.37 

2.40 
2.24 

1.96 

1.59 
1.19 
0.79 

0.41 
-0.06 
+0.24 

0.50 
0.70 
0.87 

1.00 
1.12 
1.23 

1.34 
1.43 
1.51 

1.55 
1.50 
1.35 

1.05 
+0.60 


Midnight 


// 


59  43.7 

60  25.3 
60  55.5 


61 
61 
60 


9.9 

5.8 

43.1 


60  4.3 
59  13.8 
58  17.1 

57  19.7 
56  25.9 
55  39.0 

55  0.9 
54  32.3 
54  13.3 

54  3.5 
54  2.1 
54    7.9 

54  19.7 
54  36.6 

54  57.4 

55  21.4 

55  48.3 

56  17.8 

56  49.9 

57  24.3 

58  0.5 

58  37.6 

59  13.5 

59  45.7 

60  10.7 
60  25.1 


Diff.  for 
1  honr. 


+1.90 
1.53 
0.95 

+0.22 

-0.57 

1.31 

1.90 
2.27 
#41 

2.34 
2.11 
1.78 

1.39 
0.99 
0.60 

-0.23 

+0.10 

0.38 

0.60 
0.79 
0.94 

1.00 
1.17 
1.28 

1.39 
1.47 
1.54 

1.53 
1.44 
1.22 

0.84 
+0.33 


li      m 

8    2.1 

8  59.8 

9  55.2 

10  48.4 

11  40.3 

12  32.0 

13  24.6 

14  18.6 

15  14.2 

16  10.8 

17  6.9 

18  1.2 

18  52.6 

19  40.7 

20  25.5 

21  7.7 

21  48.1 

22  27.7 

23  7.5 

23  48.4 

6 

0  31.4 

1  17.5 

2  7.2 

3  0.6 

3  57.3 

4  55.6 


5 
6 
7 

8 
9 


53.8 
50.3 
44.4 

36.4 
27.0 


Diff.  for 
1  honr. 


m 
2.45 

2.36 

2.26 

2.18 
2.15 
2.17 

2.22 
2.29 
2.35 

2.36 
2.31 
2.21 

2.07 
1.93 
1.81 

1.72 
1.66 
1.64 

1.67 
1.74 


1.85 
1.99 
2.15 

2.30 
2.41 
2.44 

2.40 
2.31 
2.21 

2.13 
2.10 


Koon. 


d 

9.8 
10.8 
11.8 

12.8 
13.8 
14.8 

15.8 
16.8 

17.8 

18.8 
19.8 
20.8 

21.8 

22.8 
23.8 

24.8 
25.8 
26.8 

27.8 

28.8 

0.0 

1.0 
2.0 
3.0 

4.0 
5.0 
6.0 

7.0 
8.0 
9.0 

10.0 
11.0 
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OCTOBGR,  1873 


T, 


1= 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  Afloension. 

Diff. 
fur  1  in. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  A8c«n0i<nL 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

WED 

NESE 

lAY  1. 

FRIDAY  8. 

h    m     8 

8 

0         /        /< 

// 

b    m     a 

fl 

0      *        n 

n 

0 

20  24  12.48 

2.5386 

S.24  31  46.3 

7.637 

0 

22  22  27.24 

2.3757 

S.15  30    li) 

14.433 

1 

20  26  44.73 

s.<>nr>4 

24  24    3.0 

7.805 

1 

22  24  49.67 

2.3790 

15  15  32.8 

14.538 

2 

20  29  16.85 

2.5341 

24  1(5    9.7 

7.973 

2 

22  27  11.88 

2^683 

15    0  57-3 

14.649 

3 

20  31  48.83 

2.5318 

24    8    6^ 

8.139 

3 

22  29  33.67 

2.3647 

14  46  15.6 

14.745 

4 

20  34  20.66 

fumiu 

23  59  53.0 

8.304 

4 

22  31  55.65 

2.3611 

14  31  27.9 

14.845 

5 

20  36  52.35 

2.5868 

23  51  29.8 

8.4G9 

5 

22  34  17.21 

2.3575 

14  16  34.2 

14JM3 

6 

20  39  23.88 

3.5942 

23  42  56.7 

8.633 

6 

22  36  38.55 

3.3539 

14    1  34.7 

15489 

7 

20  41  55.26 

2.5216 

23  34  13.8 

8.797 

7 

22  38  59.67 

2.3503 

13  46  29.5 

15.134 

6 

20  44  26.47 

2^188 

23  25  21.1 

8.959 

8 

22  41  20.59 

9.3468 

13  31  18Jb 

15.397 

9 

20  46  57.51 

2.5159 

23  16  18.7 

9.121 

9 

22  43  41.30 

2.3434 

13  16    2.2 

15.318 

10 

20  49  28.:t8 

2.5130 

23    7    6.6 

9.981 

10 

22  46    1.80 

9.3400 

13    0  40.4 

15.407 

11 

20  51  59.07 

2.5101 

22  57  44.9 

9.441 

11 

22  48  22.10 

2.3366 

12  45  13.3 

15.495 

12 

20  54  29.59 

S.5071 

22  48  13.7 

9.599 

12 

22  50  42.19 

3.3333 

12  29  41.0 

15U»61 

13 

20  56  59.93 

2.5040 

22*8  33.0 

9.757 

13 

22  53    2.08 

3.3399 

12  14  ae 

15JB&i 

14 

20  59  30.07 

2.5008 

22  28  42i) 

9.913 

14 

22  55  21.78 

3.3967 

11  58  21.3 

15.746 

15 

21    2    0.02 

2.4976 

22  18  43.5 

10.068 

15 

22  57  41.28 

9J935 

11  42  34.2 

15.886 

16 

21    4  29.78 

2.4843 

22    8  34.7 

10.222 

16 

23    0    0.60 

9.3903 

11  26  42.2 

15JXM 

17 

21    6  59^)4 

2.4010 

21  58  16.7 

10.376 

17 

23    2  19.73 

9.3179 

11  10  45.6 

15.960 

18 

21    9  28.70 

2.4876 

21  47  49.6 

10.588 

18 

23    4  38.66 
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7 
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37 
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2.54 
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45.83 
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49.08 
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8.28 
27.14 
45.74 
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22.13 
39.91 
57.41 
14.63 
31.56 
48.21 

4,57 
20.63 


9.3678 
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9.3571 
9.3533 
9.3495 
9.3456 
9.3417 
9.3377 
9.3336 
9.3994 
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27 
27 
27 
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27 

2r 
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27 
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9.3199 
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9.3033 
9.9987 
9^8940 
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9J9846 
9.3798 
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9^656 


9.336 
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1.706 
1.549 
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IXCO 
0.994 
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0.814 
0.4«0 
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0.GO3 
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20  19.61 
19  21.0 
18  ia5 
16  57.2 
15  32.1 
13  58.3 
12  15.7 
10  24.4 

8  24.61 

6  ia2 

3  59.3 
1  33.9 
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56  17.9 
53  27.3 
50  26.5 
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44   ai 
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33  31.7 
29  44.2 
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1.789 
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3.186 
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3.980 
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IX. 


GREENWICH  MEAN  TIME. 

TEIE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUgbt  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

KigUt  Ascension . 

Diff. 
for  1  m. 

Declination. 

Difll 
forlm. 

FR 

IDAY 

17. 

SUNDAY  19. 
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N.  1  17  42.7 

13.794 
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1 
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13.733 

2 
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2 

12  25  50.72 

1.7680 
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3 
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1.6167 

11  14  18.1 

12.547 

3 

12  27  36.81 

1.7685 

0  36  29i) 

13.751 

4 

11    3  57.8G 

1.8143 

11     1  44.0 

12.589 

4 

12  2J)  22.94 

1.7691 

0  22  44.6 

13.758 

5 

11    5  46.04 

1.8118 

10  49    7.4'  12.631 

5 

12  31    9.11 

1.7697 

N.  0    8  58i) 

13.704 

6 

11    7  35.28 

1.8095 

10  3(i  28.3    12.071 

6 

12  32  55.31 

1.7704 

S.  0    4  47.1 

13.768 

7 

11    9  23.78 

1.8072 

10  23  46.8    12.711 

7 

12  34  41.56 

1.7712 

0  18  3a4 

13.774 

8 
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8 
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9 
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9  58  16.8!  12.789 

9 

12  38  14.19 
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10 
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1.8007 
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10 
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1.7737 
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11 
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11 
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12 
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12 
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1.7759 

1  27  28.3 

13.788 

13 
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13 
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1.7771 

1  41  15.6 

13.788 
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16 
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17 
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17 

13  35  47.35 

1.6359 
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GREENWICH  MEAN  TIME. 

TllE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hour.  Right  AuroiiBioD. 

Diir. 

for  1  ni. 

DoGUnaUon. 

Biff, 
forlni 

Hoar. 

Bigbt  Aacenaion. 

Diff. 
farlm. 

DccUiuttion. 
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for  1  m. 
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THURSDAY  23. 

1i    m      8 

8 

O        t         II 

/» 

h    ra      8 

8 

1             C         t         11 

it 

0 

13  48  42.70 

1.8575 

S.  9  37  5a9 

13.976 

0 

15  22  51.19 

9.0645 

3.19  21  42.0 

lojsn 

) 

13  50  34.26 

1.8610 

9  51  12.5 

13.945 

1 

15  24  56.43 

9.0903 

1     19  32  17.2 

10J>45 

2 

13  52  26.02 

1.8643 

10    4  26.3 

13.914 

2 

15  27    2.02 

9.0961 

'     19  42  47.4 

10.461 

3 

13  54  17i)l) 

1.8680 

10  17  38J2 

13.189 

3 

15  29    7.96 

9.1090 

'     19  53  12.5 

10.376 

4 

13  56  10.18 

13716 

10  30  48.1 

13.148 

4 

15  31  14.26 

1    9.1079 

20    3  32.5 

10.989 

5 

13  58    2.59 

1.6753 

10  43  56.0 

13.113 

5 

15  33  20.91 

9.1138 

20  13  47.2 

10J901 

6 

13  59  55.2i 

1.6791 

10  57    1.7 

13JI77 

6 

15  35  27i)l 

9.1197 

20  23  56.6 

10.119 

7 

14    1  48.08 

1.8829 

11  10    5.2 

13.041 

7 

15  37  35.27 

9.1957 

20  34    0.6 

10U»9 

8 

14    3  41.17 

1.8868 

11  23    6,6 

13.004 

8 

15  39  42M 

9.1316 

20  43  59.2 

9J»1 

D 

14    5  34.49 

1.8907 

11  36    5.7 

19.966 

9 

15  41  51.07 

9.137G 

20  53  52.3 

9.836 

10 

14    7  28.05 

1.8947 

11  49    2.5 

19.996 

10 

15  43  59.50 

9.1436 

21    3  39.7 

9.744 

11 

14    9  21.85 

1.8967 

12    1  56.9 

19.886 

11 

15  46    8.29 

9.1496 

21  13  21.4 

9.648 

12 

14  11  15.89 

1MS6 

12  14  48.8 

19.844 

12 

15  48  17.45 

9.1556 

21  22  57.4 

9.551 

13 

14  13  10.18 

1.9070 

12  27  38.2 

19.809 

13 

15  50  26.97 

9.1617 

21  32  27.6 

9.453 

14 

14  15    4.73 

1.9119 

12  40  25.0 

19.756 

14 

15  52  36.85 

9.1677 

21  41  51.8 

9.354 

15 

14  16  59.53 

1.9154 

12  53    9.2 

19.714 

15 

15  54  47.10 

9.173b 

21  51  10.1 

9.954 

IC 

14  18  54.58 

1.9198 

13    5  50.7 

19.668 

16 

15  56  57.71 

9.1796 

22    0  22.3 

9.153 

17 

14  20  49i)0 

1J)949 

13  18  29.4 

19.693 

17 

15  59    8.68 

9.1859 

22    9  28.4 

9.050 

18 

14  22  45.48 

1.9886 

13  31    5.3 

19.574 

18 

16    1  20.02 

9.1990 

22  18  2a3 

8.946 

19 

14  24  41.33 

1.9331 

13  43  38.3 

19.596 

19 

16    3  31.72 

9.1981 

22  27  21.9 

6.641 

20 

14  26  37.45 

1.9376 

13  56    8.4 

19.476 

20 

16    5  43.79 

9J9049 

22  36    9.2 

6.735 

21 

14  28  33.85 

1.9429 

14    8  a5.5 

19.425 

21 

16    7  56.22 

9J9103 

22  44  50.1 

6.697 

22 

14  30  30.52 

1.9469 

14  20  59.4 

19J73 

22 

16  10    9.02 

9.9164 

22  53  24.4 

6.516 

23 

1 

14  32  27.47 
WEDI 

1J516 

^ESD 

S.14  33  20.2 
AY  22. 

19.390 

23 

16  12  22.18 
FR] 

9.9994 
[DAY 

S.23    1  52.1 
24. 

8.407 

1 
1     0 

14  34  24.71 

1JS64 

8.14  45  37.8 

19.966 

0 

16  14  35.71 

9.9985 

S.23  10  13.2 

8.995 

'     1 

14  36  22.24 

1.9619 

14  57  52.1 

19.911 

1 

16  16  49.60 

9.9345 

23  18  27.6 

8.183 

2 

14  38  20.05 

1.9661 

15  10   ai 

19.155 

2 

16  19    3.65 

9.9405 

23  26  a5.1 

8.069 

3 

14  40  18.1G 

1.9710 

15  22  10.7 

19.098 

3 

16  21  18.46 

9.9465 

23  34  35.8 

7M4 

4 

14  42  16.57 

1.9780 

15  34  14.8 

19.039 

4 

16  23  33.4:3 

9.9fwy; 

23  42  29.(> 

7.638 

5 

14  44  15J28 

ISdlO 

15  46  15;3 

11.979 

5 

16  25  48.76 

9.9565 

23  50  16.4 

7.790 

6 

14  46  14.29 

1S9SI 

15  .58  12.3' 

11.918 

6 

16  28    4.45 

9JS644 

23  57  56.0 

7.601 

7 

14  48  laoi 

ISOIU 

16  10    5.G 

11.857 

7 

16  30  20.49 

9.9703 

.24    5  28.5 

7.489 

8 

,    14  50  ia23 

1.9963 

16  21  55.1 

11.794 

8 

16  a2  36.89 

9.9763 

24  12  53.8 

7JM1 

9 

14  52  iai6 

9.0015 

16  33  40.8 

11.730 

9 

16  34  53.64 

9J9699 

24  20  11.8 

7.938 

10 

14  54  13.41 

9.0067 

16  45  22.7 

IIMS 

10 

16  37  10.75 

9J9680 

24  27  22.3 

7.114 

11 

14  56  i:ii)7 

9.0190 

16  57    0.6 

11.598 

11 

16  39  28.21 

9.9938 

24  34  25.4 

6M9 

12 

14  58  14.85 

9U>174 

17    8  34..5 

11.530 

12 

16  41  46.01, 

9JS996 

24  41  21.0 

6.C63 

13 

15    0  16.05 

9X938 

17  20    4.3 

11.469 

13 

16  44    4.16 

9.3054 

24  48    9.0 

1 

6.736  '• 

14 

15    2  17.58 

9.0989 

17  31  30.0 

llJi99 

14 

16  46  22.66 

9.3111 

24  54  49..3 

6.608  1 

15; 

15    4  19.44 

9.0337 

17  42  51.4 

11.391 

15 

16  48  41.50 

9.3166 

25    1  21.9 

0.478 

1(1 

15    6  21.6^2 

9.0399 

17  54    8.5| 

11.949 

16 

16  51     0.67 

9.3994 

25    7  46.7 

6.347 

17 

15    8  24.13 

9.0447 

18    5  21.2, 

11.175 

17 

16  53  20.18 

9.3980 

25  14    3.6 

6.916 

18 

15  10  26i)8 

9UB03 

18  16  29.5 

11.100 

18 

16  55  40.03 

9.3335 

25  20  12.6 

6.083 

19 

15  12  30.17 

QJ0659 

18  27  33.3' 

11U>95 

19 

16  58    0.21 

9J390 

25  26  13.6 

5.948 

20 

15  14  33.69 

9M15 

18  38  32.5 

10.948 

20 

17    0  20.71 

9J444 

25  32    6.4 

5.813 

21 

15  16  37.55 

9.0679 

18  49  27.1 

10.870 

21 

17    2  41.54 

9.3498 

,     25  37  51.1 

ijerr  \ 

•a 

15  18  41.75 

9.0799 

19    0  16.9 

10.790 

22 

17    5    2.69 

9.3559 

25  43  27.6 

5.540 

23 

15  20  4030 

9.0787 

19  11     1.9 

10.709 

23 

17    7  24.16 

9.3605 

25  48  55.8 

5.401 

24 

15  22  51.19 

9.0845 

S.  19  21  42.0 

10.697 

24 

17    9  45i^5 

9J657 

S.25  54  15.7 

i     5.961 

174 


OCTOBER,  1873. 


GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Hil^ht  ABcenKion. 

forlm. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Rij^htAaccnsLon. 

Diff. 
for  1  m. 

Declination. 

1 
ma. 

forlm. 

SAT 

UUDA 

.Y25. 

MONDAY  27. 

h     m      B 

«     1 

O        t          11 

«/ 

li     m      8 

s 

0          f         II 

tt 

0 

17    9  45.95 

&.3C57 

S.25  54  15.7 

5.361 

0 

19    7  41.81 

2.5081 

S.27    9  25.3 

sum 

1 

17  12    8.05 

2.3708 

25  59  27.2 

5.121 

1 

19  10  12.31 

2.5064 

27    6  58.3 

S.535. 

2 

17  14  30.45 

S.3759 

26    4  30.2 

4.979 

2 

19  12  42.82 

2.5085 

27    4  21.1 

8.704 

3 

17  16  53.16 

SJ)809 

26    9  24.6 

4.636 

3 

19  15  13.33 

2J5065 

27    1  33.8 

aJBHS 

4 

17  19  16.16 

3.3858 

26  14  10.5 

4.693 

4 

19  17  43.84 

2.')0e4 

26  58  3&3 

3.043 

5 

17  21  39.46 

S.3907 

26  18  47.7 

4.547 

5 

19  20  14.34 

2.5089 

26  55  28.7 

3J912 

6 

17  24    3.04 

S.3855 

26  23  16.1 

4.401 

6 

19  22  44.83 

2.5079 

26  52  10.9 

9J380 

7 

17  26  26.91 

2.4003 

26  27  35.8 

4J354 

7 

19  25  15.30 

2.5075 

26  48  43.0 

9.548 

8 

17  28  51.06 

3.4048 

26  31  46.6 

4.106 

8 

19  27  45.73 

2.5069 

26  45    5.1 

J.717 

9 

17  31  15.49 

2.4094 

26  35  48.5 

3.958 

9 

19  30  16.12 

2J>0e3 

26  41  17.0 

9.886 

10 

17  33  40.19 

3.4139 

26  39  41.5 

3.806 

10 

19  32  4&47 

2J>054 

26  37  18.8 

4.0M 

11 

17  36    5.16 

3.4183 

26  43  25.5 

3.656 

11 

19  35  16.77 

2.5045 

26  33  10.5 

4.299 

12 

17  38  30.39 

8.4295 

26  47    0.5 

3.506 

12 

19  37  47.01 

2.5035 

26  28  52.2 

ijaoo 

13 

17  40  55.88 

3.4368 

26  50  26.4 

3.354 

13 

19  40  17.19 

2.5094| 

26  24  23.8 

4.557 

14 

17  43  21.61 

2.4310 

26  53  43.0 

3.201 

14 

19  42  47.30 

2.5019 

26  19  45.4 

4.794 

15 

17  45  47.59 

2.4351 

26  56  50.4 

3.047 

15 

19  45  17.33 

2.4998 

26  14  57.0 

ijiao 

16 

17  48  13.82 

2.4390 

26  59  48.6 

2.892 

16 

19  47  47.28 

2.4984 

26    9  58.6 

».CS6 

17 

17  50  40J28 

2.4438 

27    2  37.4 

2.736 

17 

19  50  17.14 

2.4969 

26    4  50.3 

5.993 

18 

17  53    6.96 

2.4465 

27    5  16.9 

2.579 

18 

19  52  46.91 

2.4953 

25  59  32.0 

5.387  i 

19 

17  55  3a87 

3.4502 

27    7  47.0 

2.422 

19 

19  55  16.58 

8.4936 

25  54    a8 

frJ»S8 

20 

17  58    Oi» 

2.4537 

27  10    7.6 

2.364 

20 

19  57  46.14 

3.4917 

25  48  25.7 

6.717  1 

21 

18    0  28.32 

3.4572 

27  12  18.7 

2.106 

21 

20    0  15.59 

3.4898 

25  42  37.7 

S.88] 

22 

18    2  55.86 

8.460C 

27  14  20.3 

1.947 

22 

20    2  44.92 

8.4878 

25  36  40.0 

6U)44  ' 

23 

18    5  23.60 
SUJ 

2.4639 
NDA\ 

S.27  16  12.3 
26. 

1.787 

23 

20    5  14.13 
TUI 

8.4857 

SSDA^ 

S.25  30  32.5 
^  28. 

6JB07 

0 

18    7  51.53 

2.4671 

S.27  17  54.7 

1.696 

0 

20    7  43.21 

8.4835 

S.25  24  15.21 

6.960 

1 

18  10  19.64 

2.4701 

27  19  27.4 

1.464 

1 

20  10  12.16 

8.4813 

25  17  48.2 

6.531  . 

2 

18  12  47.94 

2.4730 

27  20  50.4 

1.309 

2 

20  12  40.97 

8.4789 

25  11  11.5 

6j699 

3 

18  15  16.41 

2.4758 

27  22    3.7 

1.140 

3 

20  15    9.63 

8.4765 

25    4  25.2 

6.853 

4 

18  17  45.04 

2.4785 

27  23    7J2 

0.977 

4 

20  17  38.15 

8.4740 

24  57  29  j2 

7J013 

5 

18  20  13.83 

2.4811 

27  24    0.9 

0.813 

5 

20  20    6.51 

8.4714 

24  50  23.6 

7.178 

6 

18  22  42.77 

2.4836 

27  24  44.7 

0.649 

6 

20-  22  34.72 

8.4688 

24  13    8.6 

7J30, 

7 

18  25  11.86 

2.4860 

27  25  18.7 

0.484 

7 

20  25    2.77 

8.4661 

24  35  44.1 

7.487; 

8 

18  27  41.09 

2.4883 

27  25  42.8 

0.319 

8 

20  27  30.65 

8.4633 

24  28  10.2 

7.644 

9 

18  30  10.45 

2.4903 

27  25  57.0 

-0.153 

9 

20  29  58.36 

8.4604 

24  20  26i) 

73N> 

10 

18  32  39.93 

8.4923 

27  26    1.2 

-fOU)12 

10 

20  32  25.90 

3.4574 

24  12  34.2 

7.855 

11 

18  35    9.53 

2.4943 

27  25  55.5 

0.178 

11 

20  34  53.26 

3.4544 

24    4  32.3 

8.109' 

12 

18  37  39.24 

2.4961 

27  25  39.8 

0.345 

12 

20  37  20.43 

8.4514 

23  56  21.1 

64163 

13 

18  40    9.06 

2.4978 

27  25  14.1 

0.512 

13 

20  39  47.42 

3.4483 

23  48    0.7 

8.416 

14 

18  42  38.97 

2.4993 

27  24  38.3 

0.679 

14 

20  42  14.22 

8.4451 

23  39  31.2 

8.566 

15 

18  45    8.97 

8.5007 

27  23  52.5 

0.847 

15 

20  44  40.83 

8.4419 

23  30  52.6 

8.718. 

IG 

18  47  39.05 

2.5030 

27  22  56.6 

1.015 

16 

20  47    7.25 

8.4386 

23  22    5.0 

6.868 

17 

18  50    9.21 

2.5032 

27  21  50.6 

1.184 

17 

20  49  33.47 

3.4353 

23  13    8.5 

)UU7 

18 

18  52  39.43 

2.5043 

27  20  34.5 

1.352 

18 

20  51  59.49 

8.4319 

23    4    3.0 

).I05 

19 

18  55    9.72 

2.5053 

27  19    8.3 

1.521 

19 

20  54  25.30 

8.4385 

22  54  48.6 

1.312; 

20 

18  57  40.06 

2.5061 

27  17  32.0 

1.690 

20 

20  56  50.91 

8.4850 

22  45  25.5 

9,458' 

21 

19    0  10.45 

2.5068 

27  15  45.5 

1.850 

21 

20  59  16.31 

8.4315 

22  35  5a6 

9.609 

22 

19    2  40.87 

8.5074 

27  13  48.9 

2.098 

22 

21     1  41.49 

8.4180 

22  26  lai 

9.747 

23 

19    5  11.33 

8.5078 

27  11  42.2 

2.197 

23 

21    4    6.46 

8.4144 

22  16  HLO 

9.890: 

24 

19    7  41.81 

8.5081 

S.27    9  25.3 

9.366 

24 

21    6  31.22 

8.4108 

S.22    6  2&3 

10.099 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  AflcensioiL 


Diff. 
for  Im. 


Declination. 


Diff. 
forlm. 


Hoar  Eight  A«»n«ion.'fo?f„_ 


Declination. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  29. 


h 

21 
21 


m 
G 
8 


21  11 
21  13 
21  16 
21  18 
21  20 
21  23 
21  25 
21  28 
21  30 
21  32 
21  35 
21  37 
21  39 
21  42 
21  44 
21  46 
21  49 
21  51 
21  53 
21  56 

21  58 

22  0 


31.22! 
55.76 
2O.O81 
44.18, 

em 

31.701 
55.13 
ISMH 
41.311 
4.06^ 
26.58 
48.87 
10.94 
32.78j 
54.38 
15.75 
36.90 
57.82 
18.51 
38.97 
59.21 
19.221 
39.01 
58.57 


8  I 

8.4106  S. 

8.4079 

9.4035 

9.3998 

9.3961' 

9.3993' 

9.388s' 

9.3848' 

9.3811- 

9.3773J 

9.3735 

9.3697: 

9.3659! 

93S90 

9.3581 

9.3543 

9.3505 

9.3467 

9.3499 

9.3J99 

9.3354 

9.3317 

9.3279 

9<.3949iS. 


O         I 

22  6 
21  56 
21  46 
21  35 
21  25 


21 
21 


14 
3 


20  52 
20  41 
20  30 
20  19 
20  7 
19  56 
19  44 
19  32 
19  20 
19  8 
18  56 
18  44 
18  31 
18  19 
18  6 
17  53 
17  40 


26.3 
20.1 

5.5 
42.5 
11.3 
31.9 
44.3 
48.6 
45.0 
33.4 
14.0- 
46.8 
11.8; 
29.2: 
39.1 
41.5' 
36.5= 
24.1, 

4.5' 
37.7i 

3.8; 
22.9: 
35.1 
40.4 


THURSDAY  30. 


S.17  27 
17  14 
17  1 
16  47 
16  34 
16  20 
16  7 
15  53 
15  39 
15  25 
15  11 
14  57 
14  4:3 
14  28 
14  14 
13  59 
13  45 
13  30 
13  15 
13  0 
12  45 
12  30 
12  15 
12  0 

S.1]  44 


0 

22    3  17Sn 

9.3905 

1 

22    5  37.03 

9.3168 

2 

22    7  55,92 

9.3131 

3 

22  10  14.60 

9.3095 

4 

22  12  33.06 

9.3059 

5 

22  14  51.31 

9.3093 

6 

22  17    9.34 

9J9967 

7 

22  19  27.16 

9J3959 

8 

22  21  44.77 

9.9917 

9 

22  24    2.17 

t.9883 

10 

22  26  19.37 

9.9649 

11 

22  28  36.36 

9.9616 

12 

22  30  53.16 

9.9783 

13 

22  33    9.76 

9J3750 

14 

22  35  26.16 

9J9717 

15 

22  37  42.37 

9.9685 

16 

22  39  58.38 

9J9653 

17 

22  42  14.21 

9J2639 

18 

22  44  29.85 

9.9592 

19 

22  46  45;3] 

9.2569 

20 

22  49    0.60 

!    9.2532 

21 

22  51  15.71 

9J9503 

22 

22  53  30.64 

9.9475 

23 

22  55  45.40 

9JM47 

24 

22  58    0.01 

9.9420 

39.01 
30.9 
16.1 
54.8 
27.1 
53.1 
12.8 
26.3 
33.8 
35.3 
30.8 
20.5 

4.5 
42.8 
15.6 
42.9 

4.9 
21.(> 
33.1 
3i».5 
40.9 
37.4 
29.01 
15.9 
58.2 


10.032 
10.173 
10.313 
10.452 
10.589 
10.725 
10.860 
I0I994 
11.126 
11.958 
11.388 
11.518 
11.646 
11.773 
11.896 
12.022 
12.145 
12.267 
12.387 
12.506 
12.623 
12.739 
12.854 
12.968 


13.080 

13.191 

13.300 

13.408 

13.514 

13.619 

13.723 

13.835 

13.926 

14.025 

14.123 

14.219 

14U)14 

14.407 

14.499 

14.589 

14.678 

14.765 

14.851 

14.935 

15.018 

15.099 

15.179 

i5.a:>7 

15.333 


FRIDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h     in 

22  58 

23  0 


23 
23 
23 
23 
23 


2 
4 
6 
9 
11 


23  13 
23  15 
23  18 
23  20 
23  22 
23  24 
23  26 
23  29 
23  31 
23  33 
23  JJ5 
23  37 
23  40 
23  42 
2;)  44 
23  46 
23  48 


8       I 

o.or 

14.46 
28.74! 
42.86 
56.84, 
10.671 
24.35 
37.89! 
51.30i 

4.58; 
i7.72 
30.74; 
43.64 
56.42 

9.09 
21.65 
34.11 
46.47 
58.73 
10.90 
22.98 
34.98 
46.90 
58.75 


»      I 

2.2420  S. 

9.3394I 

2^3368. 

9J2342 

2J2317i 

9.2293! 

2.2269! 

9.2246' 

9.2224 

2.9202- 

9.2181' 

9.2160J 

9J2I40' 

9J2191 

9.2103 

9.2085 

9.9068 

9JM59! 

9JM36 

2J2021 

2J2007 

2.1993 

2.1981! 

2.1969!  S. 


o      t 

11  44 
11  29 
11  14 
10  58 
10  43 
10  27 
10  11 
9  55 
9  40 
24 
8 
8  52 
8  35 
8  19 


n 


9 
9 


8 
7 
7 
7 


3 
47 
31 
14 
6  58 
6  41 
25 
8 
52 
35 


6 
6 
5 
5 


58.2 
36.0 

9.3 
38.4 

3.0! 
23.61 
40.1! 
52.6; 

1.3' 

6.2; 

7.5 

59.4J 
50.2! 
37.8 
22.2 
3.5 
41.8 
17i 
50.0 
20.1 
47.6 
12.6- 
35.3 


5.333 
5.408 
5.4t^l 
5.553 
5.633 
5.691 
5.758 
5.823 
5.886 
5.948 
6.008 
6.067 
6.124 
6.180 
6.934 
6.986 
6.336 
6.365 
6.439 
6.477 
6.521 
6.563 
6.603 
6.641 


SATURDAY,  NOVEMBER  1. 


0  I    23  51  10.531   9.1958;  S.  5  18  55.7'  16.678 


O  Full  Moon, .     . 

(C  Last  Quarter,  . 

%  Now  Moon, 

J)  First  Quarter, . 


E  MOON. 

d      h     m 

.     5  17  31.6 
.  12  18  25.6 
.  20  22  55.2 
.  28  12  10.0 

d      h 

(C   Perigee, 4  18.8 

(C  Apogee, 17    4.2 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Star's  NamA 

P.L. 

P.L. 

P.L. 

P.L. 

aad 

Noon. 

of 

lllh- 

of 

VPi. 

of 

IXh* 

of 

1* 

1 

Position. 

Diir. 

Diff. 

I>iff. 

Dift 

Sdn 

W. 

114    2  48 

2593 

O          1        /' 

115  41  47 

2577 

O           1         #' 

117  21  13 

2561 

o       /      #« 

119    1    1 

2545 

Antares 

W. 

54  18  52 

2981 

56    5  19 

9965 

57  52  10 

2250 

59  39  28 

9935 

Mars 

w. 

41  14  37 

9494 

42  55  59 

9477 

44  37  45 

2461 

46  19  53 

9446 

a  Pe^Bi 
a  Anetis 

E. 

54  14  16 

2893 

52  41  48 

2907 

51    9  38 

2925 

49  37  51 

S048 

E. 

94  11  47 

2353 

92  27    4 

2337 

90  41  58 

9322 

88  56  30 

2907 

2 

Antares 

W. 

G8  40  57 

2164 

70  30  19 

9150 

7220    2 

9137 

74  10    5 

2125 

Mars 

W. 

54  55  56 

2371 

56  40  12 

9356 

58  24  47 

9344 

60    9  42 

S339 

Saturn 

W. 

21  22    7 

2954 

23    9  14 

•  S238 

24  57    0 

2205 

26  45  20 

2164 

a  Arietis 

E. 

80    3  57 

2239 

78  16  27 

9297 

76  28  40 

»15 

74  40  35 

2904 

Aldebaran 

E. 

110  20  56 

2200 

108  32  28 

9186 

106  43  39 

2179 

104  54  30 

2150 

3 

Antares 

W. 

83  24  48 

2070 

85  16  34 

9061 

87    834 

9059 

89    048 

9049 

Mars 

W. 

68  58  43 

2974 

70  45  20 

9964 

72  3i  12 

9955 

74  19  16 

2247 

a  AquiliB 

W. 

45  53  14 

4078 

47    3  37 

3946 

48  16  10 

3897 

49  30  44 

3721 

Saturn 

W. 

35  54    0 

2104 

37  44  53 

9092 

39  36    5 

9081 

41  37  34 

2070 

a  Arietis 

E. 

65  36  25 

9161 

63  46  58 

2154 

61  57  21 

9149 

60    7  36 

2144 

AJdebann 

E. 

95  44    4 

2103 

93  53    9 

2093 

92    1  59 

8084 

90  10  a5 

207S 

4 

Antares 

W. 

98  24  52 

9012 

100  18    8 

9007 

102  11  31 

9004 

104    4  59 

9001 

Mars 

W. 

83  17  36 

2914 

85    543 

9910 

86  53  56 

9906 

88  42  15 

2903 

a  Aquika 

W. 

56    8  54 

3318 

57  32  45 

3959 

58  57  44 

3906 

60  23  46 

3156 

Saturn 

W. 

50  48  35 

2031 

52  41  21 

9006 

54  34  15 

9091 

56  27  16 

9017 

a  Arietis 

E, 

50  57  46 

2140 

49    7  48 

9143 

47  17  55 

9149 

45  28  10 

9157 

Aldebaran 

E. 

80  50  46 

2045 

78  58  22 

9049 

77    5  53 

9039 

75  13  19 

2036 

5 

Mars 

W. 

97  44  31 

2200 

99  32  58 

9909 

101  21  23 

2904 

103    9  44 

2908 

a  Aquilffi 

W. 

67  46  30 

2985 

69  17    1 

9964 

70  47  59 

2944 

72  19  22 

2906 

Saturn 

W. 

65  53  21 

9012 

67  46  37 

9013 

09  39  51 

2015 

71  33    2 

2018 

Fomalhaut 

W. 

33  57    1 

2583 

35  36  20 

9533 

37  16  48 

2489 

38  58  16 

2454 

Aldebaran 

E. 

65  50    4 

'2099 

63  57  30 

2042 

62    5    1 

9046 

60  12  38 

90SO 

PoUux 

E. 

109  44  58 

1996 

107  51  18 

1998 

105  57  40 

90OO 

104    4    5 

2000 

6 

Saturn 

W. 

80  57  23 

2044 

82  49  48 

9009 

84  42    1 

9061 

8634    1 

9060 

a  Aquiln 

W. 

80    0  27 

2885 

81  33    5 

9685 

83    543 

9887 

84  38  19 

2690 

Fomalhaut 

W. 

47  35  42 

2950 

49  20  29 

9340 

51    5  30 

9333 

52  50  42 

9997 

Aldebaran 

E. 

50  53  11 

2002 

49    2    0 

9103 

47  11    6 

9116 

45  20  31 

2130 

PoUux 

E. 

94  37  52 

9090 

92  45    5 

9098 

90  52  30 

9046 

• 

89    0    8 

2055 

• 

7 

Saturn 

W. 

95  50  12 

9125 

97  40  33 

9128 

99  30  34 

fl51 

101  20  15 

9106 

a  Aquilfle 

W. 

92  19  12 

2942 

93  50  38 

9958 

95  21  43 

9977 

96  52  25 

9006 

Fomalhaut 

W. 

61  37  33 

2392 

63  22  46 

9338 

65    7  50 

2945 

66  52  44 

9SS0 

a  Pegasi 

W. 

44  32  32 

2994 

46    4    8 

9897 

47  36  31 

9806 

49    9  34 

9830 

Aldebaran 

E. 

36  13  26 

2219 

34  25  27 

2945 

3238    6 

9232 

30  51  25 

9301 

Pollux 

E. 

79  42    5 

2111 

77  51  22 

9193 

76    0  58 

2136 

74  10  54 

9151 

Regulus 

E. 

116    5  15 

9124 

114  14  53 

9137 

112  24  51 

9151 

110  35    9 

2164 

8 

Fomalhaut 

W. 

75  33  50 

2410 

77  17  11 

2424 

79    0  12 

9438 

80  42  52 

9433 

1 

a  Pegasi 

W. 

57    1  14 

2773 

58  36  17 

9769 

60  11  25 

9768 

61  46  a5 

93«B 

Pollux 

E. 

65    6    8 

22li8 

63  18  22 

9944 

61  31    0 

2961 

59  44    3 

2V39 

Regulus 

E. 

101  31  51) 

2339 

99  44  30 

2956 

97  57  25 

9272 

96  10  45 

noo 

Venus 

E. 

115  57  57 

2618 

114  19  26 

2635 

112  41  19 

2654 

111     3  37      9039 

'    9 

Fomalhaut 

W. 

80  10  30 

2540 

90  50  4i^ 

2559 

92  30  40 

2577 

94   10     6      9508 

i_ 

a  Pegasi 

W. 

69  41  27 

2796 

71  15  58 

9607 

72  50  17 

9816 

74  24  22l    98M 

XIV. 
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GREENWICH  MEAN  TIME. 

1 
1 

• 

LUNAR  DISTANCES. 

2fl 

Star's  ITame 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Mi<lniffht. 

of 

XVii. 

of 

XVIIIb. 

of 

XXP>. 

or 

|5 

M 

Position. 

^ 

Diff. 

Diir. 

Dlff. 

Diff. 

1 

Sun 

W. 

O           /        H 

120  41  12 

SSU9 

122  21  45 

2515 

O           t        II 

124    2  38 

2499 

125  43  52 

9485 

Antares 

W. 

61  26  58 

itm 

63  14  55 

2906 

65    3  15 

2191 

66  51  56 

9176 

1 

Mare 

W. 

48    2  22 

9431 

49  45  13 

2415 

51  28  26 

2401 

53  12    0 

9385 

a  Pegosi 

E. 

48    6  33 

12975 

46  35  49 

3007 

45    5  45 

3046 

43  36  29 

JU9J 

a  Arietis 

E. 

87  10  41 

i8»S 

85  24  30 

9979 

83  37  59 

2265 

81  51    8 

9»1 

2 

Antaies 

W. 

76    0  26 

9113 

77  51    6 

2101 

79  42    3 

2090 

81  33  17 

9079 

Man 

W. 

61  54  55 

9390 

63  40  26 

9307 

65  26  15 

9296 

67  12  21 

9985 

SaSiun 

W. 

28  34  12 

9165 

30  23  32 

9148 

32  13  18 

9139 

34    328 

9118 

a  Arietis 

E. 

72  52  14 

9UM 

71    3  37 

9184 

69  14  46 

9176 

67  25  42 

2167 

• 

Aldebarau 

E. 

108    5    1 

9147 

101  15  13 

9135 

9925    7 

9194 

97  34  44 

9113 

3 

Antares 

W. 

90  53  15 

9035 

92  45  54 

9098 

94  38  44 

90S9 

96  31  44 

2017 

Mare 

W. 

76    6  36 

9330 

77  54    6 

S931 

79  41  47 

9295 

81  29  37 

9290 

a  AquilsB 

W. 

50  47    9 

3093 

52    5  18 

3535 

53  25    4 

3455 

54  46  18 

3383 

Sttturn 

W. 

43  19  19 

9061 

45  11  19 

9059 

47    3  33 

9044 

48  55  59 

9037 

'  aArietJs 

E. 

58  17  44 

9141 

56  27  47 

9139 

54  37  48 

9138 

52  47  47 

9138 

Akiefaanm 

E. 

88  18  58 

9068 

86  27  10 

9061 

84  35  11 

9055 

8243    3 

9050 

1    4 

Antares 

W. 

105  58  32 

1999 

107  52    8 

1908 

109  45  46 

1997 

111  39  25 

1998 

Man 

W. 

90  30  38 

9301 

92  19    4 

9199 

94    733 

9190 

95  56    2 

9190 

a  AquilflB 

W. 

61  50  45 

3115 

63  18  36 

3078 

(i4  47  13 

3043 

m  16  32 

3019 

Saturn 

W, 

58  20  23 

9015 

60  13  34 

9013 

62    6  48 

2019 

64    0    4 

9011 

a  Arietis 

E. 

43  38  36 

9167 

41  49  18 

9178 

40    0  17 

9199 

38  11  37 

2210 

1 

Aldebarau 

E. 

73  20  41 

9035 

71  28    1 

9035 

69  35  21 

2035 

67  42  42 

2036 

>    5 

More 

W. 

104  57  59 

9919 

106  46    8 

9917 

108  34  10 

9983 

110  22    3 

9930 

a  Aquilae 

W. 

73  51    8 

9919 

75  2;3  11 

9909 

76  55  27 

9804 

78  27  53 

9888 

Saturn 

W. 

73  26    8 

9091 

75  19    9 

9096 

77  12    2 

2039 

79    4  47 

9037 

Fomalhout 

W. 

40  40  34 

9494 

42  23  35 

9400 

44    7  10 

9380 

45  51  14 

9363 

Aldebarau 

E. 

58  20  22 

9057 

56  28  16 

9064 

54  36  21 

9072 

52  44  39 

9081 

PoUux 

K 

102  10  36 

9007 

100  17  13 

9019 

98  23  57 

2017 

96  30  50 

9093 

6 

Satuni 

W. 

88  25  48 

9079 

90  17  19 

9000 

92    834 

9101 

98  59  32 

9113 

a  AqullflB 

W. 

86  10  51 

9606 

87  43  15 

9905 

89  15  28 

9915 

90  47  28 

9997 

Foroalbaut 

W. 

54  36    2 

9394 

56  21  26 

9394 

58    6  51 

U39!> 

59  52  14 

9398 

Aktebonin 

E. 

43  30  17 

9144 

41  40  25 

9161 

39  50  58 

9178 

38    1  58 

9197 

Pollux 

E. 

87    7  59 

9064 

85  16    5 

9075 

83  24  28 

9086 

81  33    8 

9098 

7 

Satuni 

W. 

108    9  34 

9180 

104  58  31 

9196 

106  47    5 

9911 

106  35^16 

9938 

1  a  Aquiie 

W. 

96  22  40 

3091 

99  52  27 

3044 

101  21  45 

^3070 

102  50  ai 

3101 

Foinalhaut 

W. 

68  37  28 

9309 

70  21  58 

9373 

72    6  12 

9384 

73  50  10 

9396 

a  Pecan 

W. 

50  43  11 

9818 

52  17  15 

9803 

53  51  39 

9790 

55  26  20 

9780 

Aldeboran 

E. 

29    5  27 

9335 

27  20  18 

9379 

25  36    3 

9413 

23  52  47 

9458 

Pollux 

E. 

72  21  12 

9165 

70  31  52 

9180 

68  42  54 

9195 

66  54  19 

9911 

Regulus 

E. 

108  45  47 

9178 

106  56  46 

9193 

105    8    8 

9908 

103  19  52 

9933 

8 

FomaJhaut 

W. 

82  25  11 

9470 

84    7    7 

9487 

85  48  39 

9504 

87  29  47 

9599 

aPegasi 

W. 

63  21  45 

9771 

64  56  51 

9775 

66  31  51 

9781 

68    6  44 

9788 

PoUux 

E. 

57  57  33 

9997 

56  11  29 

9315 

54  25  51 

9333 

52  40  a9 

9351 

Regulus 

E. 

94  24  31 

9307 

92  38  42 

9»& 

90  53  19 

9344 

89    823 

9309 

Venus 

E. 

109  26  20 

9093 

107  49  2J> 

9710 

106  13    3 

9731 

104  37    4 

9750 

9    Foinalhaut 

W. 

95  49    4 

9618 

97  27  a> 

9638 

$)9    5  39 

9658 

100  43  15 

9680 

1  u  Pegaai 

W. 

75  58  11 

9843 

77  31  43 

9856 

79    4  58 

9871      80  37  541 

9887 

12 
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GREENWICH  MEAN  TIME* 

LUNAR  DIATANCKa 

1 

Star's  Xame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

md 

Noon. 

of 

mil. 

of 

Vlh. 

of 

ah. 

of 

1^ 

9 

Poaition. 

k 

Diff. 

Diir. 

Biff. 

BUT. 

a  Arietis 

W. 

O          /        // 

26    334 

»773 

Oil' 

27  38  37 

9747 

O           /        // 

29  14  14 

9790 

30  50  15 

9117 

Pollux 

E. 

50  5554 

9370 

49  11  36 

9389 

47  27  45 

9406 

45  44  21 

9497 

Regulus 

E. 

87  23  53 

3380 

85  39  50 

9399 

83  56  14 

9418 

82  13    5 

9436 

Venus 

E. 

103    1  31 

9770 

10126  24 

3791 

99  51  44 

9811 

98  17  31 

9831 

Jupiter 

E. 

108  48  34 

9438 

107    5  54 

9457 

105  23  40 

9476 

103  41  53 

9494 

10 

aPe^i 

W. 

82  10  30 

2009 

83  42  46 

9919 

85  14  41 

0935 

86  46  15 

S953 

a  Anetis 

W. 

38  52  36 

9711 

40  29    1 

9717 

42    5  18 

3795 

43  41  25 

9734 

Pollux 

E. 

37  14  12 

9594 

35  33  32 

9543 

33  53  19 

9563 

32  13  33 

9589 

Regulus 

E. 

73  44    2 

9533 

72    3  34 

9559 

70  2;i  33 

9571 

68  43  58 

9501 

Venus 

E. 

9033    4 

9935 

89    1  30 

9956 

67  30  22 

9977 

a5  59  40 

9907 

Jupiter 

E. 

95  19  35 

9591 

93  40  27 

3610 

92    1  45 

9899 

90  23  29 

9047 

SCN 

E. 

122  53    6 

9855 

121  19  49 

9875 

119  46  58 

9804 

118  14  m 

9015 

11 

a  Pejiasi 

W. 

94  18  24 

3047 

95  47  39 

3067 

97  16  29 

3087 

98  44  55 

3107 

a  Anetis 

W. 

51  38  44 

9788 

53  13  27 

3801 

54  47  53 

9814 

5022    3 

9897 

Aldebarui 

W. 

21  29  19 

9941 

23    0  46 

9994 

24  32  34 

9919 

26    4  37 

9006 

Regulus 

E. 

60  32  32 

9684 

58  55  30 

9700 

57  18  53 

9790 

55  42  40 

9738 

Venus 

E. 

78  32  31 

3096 

77    4  19 

3117 

75  36  30 

3137 

74    9    5 

3155 

Jupiter 

E. 

82  18  27 

9740 

80  42  40 

9758 

79    7  17 

9775 

77  82  17 

3793 

Sun 

E. 

110  88  40 

3013 

109    8  43 

3031 

107  39    9 

3050 

106    9  58 

9069 

12 

a  Afietis 

W. 

64    8  40 

9809 

65  41    9 

9906 

67  13  22 

9917 

68  45  19 

9990 

Aldebarui 

W. 

33  45  36 

9915 

35  17  36 

9999 

36  49  27 

9990 

38  21    9 

9996 

Regulus 

E- 

47  47  22 

3894 

46  13  25 

9841 

44  39  50 

9856 

43    6  37 

9873 

Venus 

E. 

66  57  31 

3345 

65  32  15 

3903 

64    7  19 

3379 

62  42  43 

3904 

Jupiter 

E. 

69  42  50 

9676 

68  10    0 

9891 

66  37  30 

9906 

65    5  19 

9991 

Suit 

E. 

98  49  35 

3156 

97  22  33 

3173 

95  55  51 

3188 

94  29  28 

3904 

ii3 

a  Arietis 

W. 

76  21  10 

9980 

77  51  afi 

3001 

79  21  48 

3011 

80  51  47 

3099 

Aldebonn 

W. 

45  57    8 

9979 

47  27  47 

9967 

48  58  16 

9966 

50  28  34 

90O4 

Regulus 

E. 

35  25  36 

9953 

33  54  24 

9968 

32  23  31 

3084 

30  52  58 

9001 

Venus 

E. 

55  44  12 

3368 

54  21  20 

3383 

52  58  44 

3305 

51  36  22 

9408 

Jupiter 

E. 

57.  28  57 

9968 

55  58  31 

3009 

54  28  21 

3014 

52  56  26 

9006 

Sun 

E. 

87  21  59 

3976 

85  57  19 

3988 

84  32  54 

3301 

83    844 

9313 

14 

a  Arietis    . 

W. 

88  18  35 

3069 

89  47  22 

3078 

91  15  59 

3066 

92  44  26 

9003 

Aldebaran 

W. 

57  57  33 

3043 

59  26  53 

3051 

60  56    3 

3066 

62  25    6 

9063 

Venus 

E. 

44  48    0 

3464 

43  26  56 

3473 

42    6    4 

'  3484 

40  45  22 

3494 

Jupiter 

E. 

45  32  17 

3on 

44    3  41 

3068 

42  35  17 

3096 

41    7    3 

9105 

Sun 

E. 

76  11  13 

3367 

74  48  19 

xm 

73  25  35 

3385 

72    3    1 

9303  . 

15 

a  Arietis 

W. 

100    4  27 

3196 

101  32    3 

3133 

102  59  32 

3130 

104  26  54 

3144   1 

Aldebamn 

W. 

69  48  32 

3060 

71  16  55 

3004 

72  45  12 

3096 

74  13  24 

3101   1 

PollitT 

W. 

25  32  24 

3060 

27    1  23 

3063 

28  30  18 

3067 

29  59    8 

3071 

Jupiter 

E. 

33  48  24 

3143 

32  21    7 

3151 

30  53  59 

3156 

29  26  59 

3164 

Sun 

E. 

65  12  24 

3438 

63  50  39 

3433 

62  29    0 

3436 

61    7  27 

3449  ' 

16 

Aldebaran 

W. 

81  33  28 

3114 

83    1  21 

3115 

84  29  12 

3116 

8557    2 

3116 

Pollux 

W. 

37  22  24 

3063 

38  50  55 

3063 

40  19  25 

3065 

41  47  53 

9065 

Sun 

E. 

54  20  47 

3458 

52  59  37 

3469 

51  38  30 

3463 

50  17  25 

9463 

17 

Aldebaran 

W. 

93  16    0 

3118 

94  43  48 

3117 

96  11  37 

3115 

97  39  28 

9114  , 

Pollux 

W. 

49  10  10 

3064 

50  38  39 

3089 

52    7  10 

3081 

53  35  43 

9070  t 

-4." 

Sun 

£. 

4332    7 

3464 

42  11    3 

3463 

40  49  56 

3463 

39  28  52 

3400 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

1 

1 

1 

j 

LUNAR  DISTANCES. 

oft  ho 
nth. 

Star's  Naino 
and 

Midnight. 

P.L. 
of 

XVii. 

P.L. 
of 

XYlUh. 

P.L. 
of 

XXIh. 

PL. 

of 

1^ 

'    9 

Position. 

w 

Difl: 

Piif. 

• 

Diff. 

Dur. 

a  Anetis 

W. 

O         »        if 

92  26  32 

S710 

34    2  59 

9705 

O          $         II 

a5  39  32 

9704 

37  16    6 

9707 

Pollux 

E. 

44    1  25 

9446 

42  18  56 

9465 

40  36  54 

9485 

38  55  19 

9504 

Rcgulus 

E. 

80  30  22 

94S5 

78  48    6 

9475 

77    6  18 

9494 

75  24  57 

9513 

VeiiUH 

E. 

96  43  44 

9859 

95  10  24 

9873 

93  37  31 

9804 

92    5    4 

9914. 

Jupiter 

E. 

102    0  32 

9514 

100  19  38 

9533 

98  39  11 

2559 

96  59  10 

9571 

10 

aPe^i 
a  Anetis 

W. 

88  17  27 

9971 

89  48  16 

9980 

91  18  42 

3006 

92  48  45 

3097 

' 

W. 

45  17  20 

9744 

46  53    2 

9753 

48  28  31 

9765 

50    3  45 

9776 

Pollux 

E. 

30  34  13 

9601 

28  55  20 

9091 

27  16  53 

9640 

25  38  53 

9660 

Regultts 

E. 

67    4  50 

9000 

6526    7 

9698 

63  47  50 

9646 

62    9  58 

9066 

Venus 

E. 

84  29  24 

3018 

82  59  34 

3008 

81  30    8 

3056 

80    1    7 

3078 

1 

Jupiter 

E. 

88  45  38 

9606 

87    8  13 

9685 

85  31  13 

9704 

83  54  38 

9799 

Suit 

E. 

116  42  32 

993» 

115  10  57 

9964 

113  39  47 

9973 

112    9    1 

9903 

11 

a  Pepsi 
a  Anetis 

W. 

100  12  56 

3198 

101  40  32 

3149 

103    7  42 

3170 

104  34  27 

3109 

W. 

57  55  56 

9840 

59  29  32 

9869 

61    2  52 

9806 

62  35  55 

9880 

Aldebarsn 

W. 

27  96  48 

9909 

29    9    3 

9008 

30  41  18 

9906 

32  13  30 

8010 

Begulus 

E. 

54    650 

9756 

52  31  24 

9773 

50  56  21 

9791 

49  21  41 

9807 

Venus 

K 

72  42    2 

3174 

71  15  22 

3103 

69  49    4 

3910 

68  23    7 

9998 

Jupiter 

E. 

75  57  40 

9610 

74  23  25 

9897 

72  49  32 

9844 

71  16    1 

9850 

Sun 

E. 

104  41  10 

3087 

103  12  44 

3106 

101  44  40 

3199 

100  16  57 

3130 

12 

a  Arietis 

W. 

70  17    0 

99«i 

71  48  25 

9854 

73  19  35 

9906 

74  50  30 

9978 

Aldebarsn 

W. 

39  52  42 

9944 

41  24    5 

9963 

42  55  17 

9969 

44  26  18 

9070 

Reguius 

E, 

41  33  44 

9800 

40    1  12 

9906 

38  29    0 

9999 

36  57    8 

9997 

Venus 

E. 

61  18  25 

3311 

59  54  26 

3395 

58  30  44 

3341 

57    7  20 

3355 

Jupiter 

E. 

63  33  27 

9936 

62    1  54 

9050 

60  30  38 

9063 

58  59  39 

9977 

SOK 

E. 

93    323 

3919 

91  37  96 

3934 

90  12    7 

3948 

88  46  55 

3909 

.  13 

o  Arietis 

W. 

82  21  33 

3131 

83  51    7 

3049 

85  20  28 

3069 

86  49  37 

3060 

Aldebanui 

W. 

51  58  42 

3019 

53  28  40 

3091 

54  58  27 

3090 

56  28    4 

3095 

Reguius 

E. 

29  22  46 

3017 

27  52  54 

3034 

26  23  23 

3051 

25    4  13 

3060 

Venus 

E. 

50  14  15 

3491 

48  52  22 

3439 

47  30  42 

3444 

46    9  15 

3454 

t 

Jupiter 

E. 

51  28  45 

3097 

49  59  18 

3048 

4630    5 

3060 

47    1    5 

3060 

I 

1 

Sim 

E. 

81  44  48 

3395 

80  21    5 

3337 

78  57  36 

3347 

77  34  19 

3357 

14 

a  Anetis 

W. 

94  12  44 

3101 

95  40  52 

3108 

97    8  52 

3!  15 

96  36  43 

3191 

Aldebarsn 

W. 

6354    1 

3060 

65  22  49 

3074 

66  51  30 

3080 

68  20    4 

3085 

Venus 

E. 

39  24  51 

3509 

38    429 

3510 

36  44  16 

3518 

•35  24  12 

3585 

Jupiter 

E. 

3999    0 

3114 

38  11    7 

3191 

36  43  23 

3190 

35  15  49 

3137 

Son 

E. 

70  40  37 

3401 

69  18  22 

3408 

67  56  15 

3415 

66  34  16 

3499 

15 

a  Arietis 

W. 

105  54  10 

3149 

107  21  20 

3153 

108  48  25 

3166 

110  15  24 

3163 

Aldebarsn 

W. 

75  41  32 

3106 

77    9  36 

3106 

78  37  36 

3110 

80    5  33 

3119 

Pollux 

W. 

31  27  53 

3073 

32  56  35 

3076 

34  25  14 

3078 

35  53  50 

3060 

Jupiter 

£. 

26    0    7 

3171 

26  33  23 

3178 

25    648 

3185 

23  40  21 

3109 

Son 

E. 

59  45  58 

3446 

58  24  34 

3451 

57    3  15 

3454 

55  42    0 

3456 

16 

Aldebarsn 

W. 

87  24  50 

3118 

88  52  38 

3119 

90  20  25 

3119 

91  48  12 

3116 

Pollux 

W. 

43  16  21 

3086 

44  44  48 

3086 

46  19  15 

3086 

47  41  43 

3085 

1 

Son 

E. 

48  56  20 

3464 

47  95  16 

3465 

46  14  19 

3465 

44  53  10 

3485 

17 

Aldebarsn 

W. 

99    720 

3113 

100  35  14 

9116 

102    9  12 

3106 

103  91  12 

3105 

i  Pollux 

W. 

55    4  18 

9677 

56  92  56 

9076 

58    1  96 

3073 

59  90  19 

3060 

1  Soir 

E. 

98    743 

3456 

96  46  92 

9456 

95  25  19 

3454 

34   4   a 

34S0 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

L 

h 

Star's  NamA 

P.L. 

P.L. 

PL. 

P.L. 

o  9 

and 

Noon. 

of 

np»- 

of 

VIb. 

of 

rxb. 

of 

18 

Foaition. 

Dur. 

Diff. 

Diff. 

Biff. 

Pollux 

W. 

0          /        // 

60  59    6 

3006 

O           1        It 

62  27  57 

3063 

O           If/ 

63  56  52 

3069 

0          t       1' 

65  25  52 

3066 

Sun 

E. 

32  42  45 

tAAa 

31  21  23 

3446 

29  59  58 

3449 

28  38  29 

3438 

23 

Sun 

W. 

23    9  23 

3189 

24  35  54 

3179 

26    237 

3163 

27  29  31 

•3153 

Saturn 

E. 

63  13  17 

8845 

61  39  48 

9838 

60    6  10 

9831 

58  32  22 

9833 

a  Aquilee 

E. 

70  12  33 

3795 

68  57  26 

3808 

67  42  32 

3893 

66  27  53 

3840 

Fomalhaut 

E. 

97  53  43 

9091 

96  23  19 

9961 

94  52  43 

9979 

93  21  55 

9B64 

24 

Sun 

W. 

34  46  52 

3106 

36  14  55 

3096 

37  43    9 

3087 

39  11  35 

3077 

Saturn 

E. 

50  40  57 

S786 

49    6  11 

9779 

47  31  16 

9779 

45  56  11 

9765 

a  AquilaB 

E. 

60  19  49 

3969 

59    7  32 

3996 

57  55  47 

4031 

56  44  38 

4079 

Fomalhaut 

E. 

85  45  21 

9994 

84  13  32 

9916 

82  41  33 

9909 

81    9  25 

9901 

a  Pegasi 

E. 

105  32  55 

3158 

104    5  55 

3143 

102  38  38 

3130 

101  11    5 

3116 

25 

Sun 

W. 

46  36  45 

3097 

48    6  24 

3018 

49  36  15 

3007 

51    6  19 

9987 

Saturn 

E. 

37  58  28 

9rji 

36  22  29 

9794 

34  46  21 

9719 

33  10    6 

9713 

a  AquilaB 

E. 

51    0  11 

4350 

49  54    4 

4495 

48  49    5 

4508 

47  45  20 

4309 

Fomalhaut 

E. 

73  26  33 

9869 

71  53  34 

9803 

70  20  28 

9a'>8 

68  47  15 

9853 

a  Pegasi 

E. 

93  49  30 

3069 

92  20  30 

3049 

90  51  18 

3039 

89  21  54 

3090 

26 

Sun 

W. 

58  39  56 

9943 

60  11  20 

9933 

61  42  57 

9999 

63  14  48 

9010 

Antares 

W. 

23  42  10 

9095 

25  20  31 

9619 

26  59    9 

.i2eoo 

28  38    4 

9588 

Fomalhaut 

E. 

60  59  44 

9835 

59  26    1 

9839 

57  52  15 

9831 

56  16  27 

9830 

a  Pegasi 

E. 

81  52  13 

9991 

80  21  49 

9985 

78  51  17 

S979 

77  20  38 

9074 

27 

Sun* 

W. 

70  57  42 

9flS3 

72  31    1 

9849 

74    4  35 

9899 

75  38  25 

9818 

Antares 

W. 

36  56  47 

S599 

38  37  20 

9517 

40  18    9 

S506 

41  59  14 

2404 

Fomalhaut 

E. 

48  29  46 

9846 

46  56  18 

9853 

45  22  59 

9869 

43  49  52 

9675 

a  Pegasi 

E. 

69  46    6 

9960 

ea  15   3 

9959 

m  43  59 

9960 

65  12  56 

9969 

a  Arietis 

E. 

111  17  23 

9606 

109  38  36 

9594 

107  59  32 

9581 

106  20  11 

9566 

28 

Sun 

W. 

83  31  26 

9757 

85    6  50 

9745 

86  42  30 

9733 

88  18  26 

2790 

Antares 

W. 

50  28  46 

9436 

52  11  29 

9494 

53  54  29 

9419 

55  37  46 

2401 

a  Pe^i 
a  Anetis 

E. 

57  38  51 

9993 

56    8  30 

3005 

54  38  23 

3019 

53    834 

3037 

E. 

97  59    8 

9507 

96  18    5 

9496 

94  36  46 

9484 

92  55  10 

9479 

29 

Sun 

W. 

96  22  13 

9659 

97  59  48 

9647 

99  37  39 

9035 

101  15  46 

9894 

Antares 

W. 

64  18  18 

2344 

66    3  14 

9339 

07  48  27 

S391 

69  33  56 

9310 

Mors 

W. 

31  14  57 

9589 

32  54    7 

9577 

34  33  34 

9564 

36  13  19 

9551 

a  Arietis 

E. 

84  23  10 

9417 

82  39  59 

9405 

80  56  32 

9396 

79  12  51 

9365 

Aldeboran 

E. 

114  40  23 

9384 

112  56  25 

9371 

111  12    9 

2350 

109  27  35 

2346 

30 

SCN 

W. 

109  30  23 

9566 

111  10    5 

9554 

112  50    3 

9543 

114  30  16 

9533 

Antares 

W. 

78  25  24 

9955 

80  12  30 

9945 

81  59  50 

2935 

83  47  25 

9995 

Mars 

W. 

44  36  22 

9491 

46  17  48 

9480 

47  59  29 

SHOO 

49  41  26 

9456 

Saturn 

W. 

30  14  25 

9319 

31  59  57 

9304 

33  45  51 

2980 

35  32    6 

9976 

a  Arietis 

E. 

70  30  54 

9339 

68  45  51 

9331 

07    037 

2393 

65  15  11 

2316 

Aldebaran 

E. 

100  40  29 

2390 

98  54  15 

9979 

97    7  45 

9969 

95  21    0 

2999 

31 

Antares 

W. 

92  48  55 

9180 

94  37  53 

9179 

96  27    3 

9164 

98  16  25 

2157 

Mtu^ 

w. 

58  14  49 

9410 

59  58  10 

9401 

61  41  44 

9303 

63  25  29 

23M 

a  Aquilie 

w. 

52  10  33 

3683 

53  27  27 

3615 

54  45  45 

3543 

56    5  22t    ;h7« 

Saturn 

w. 

44  37  58 

9918 

46  15  58 

S909 

48    4  12 

2900 

49  52  401    9191 

n  Arietis 

E. 

56  25  44 

9sao 

54  39  30 

»67 

52  53  11 

9985 

51    6  49    9M5 

Aldebaran 

E. 

86  23  40 

9914 

64  35  33 

9905 

82  47  13 

9108 

80  58  4;^'    9191 

xvni. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■j.i 

r*'B  1        Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

og  1               and 

Midnight. 

of 

xvi». 

of 

XV1111>. 

of 

XXP». 

of 

Position. 

^ 

Diir. 

Diff. 

Diir. 

Biff. 

18 

PoUux 

W. 

0     /    /' 
66  54  56 

3053 

68  24'    5 

3047 

0        It' 

69  53  20 

3043 

0        /      /« 

71  22  40 

3008 

1 

Sc!f 

E. 

27  16  55 

3434 

25  55  17 

3431 

24  ;)3  35 

3497 

23  11  49 

3493 

23 

Son 

W. 

28  56  36 

3143 

30  23  53 

3134 

31  51  21 

3194 

33  19    1 

3115 

Saturn 

E, 

56  58  24 

9616 

55  24  17 

9808 

53  50    0 

98(H 

52  15  33 

9794 

a  Aquile 

E. 

65  13  32 

3859 

63  59  31 

3880 

62  45  51 

3905 

61  32  36 

3039 

Foinalfaaut 

£. 

91  50  57 

S9&5 

90  19  48 

9947 

88  48  29 

9939 

87  17    0 

9031 

24 

Suif 

W. 

40  40  13 

3067 

42    9    3 

3057 

4338    5 

3047 

45    7  19 

3088 

Saturn 

E. 

44  20  57 

9f7&8 

42  45  34 

9750 

41  10    1 

9744 

39  34  19 

9737 

, 

a  AquilfB 

K 

5534    9 

4117 

54  24  24 

4166 

53  15  26 

4991 

52    7  20 

4989 

1 

Fomalbaut 

E. 

7937    8 

de94 

78    4  42 

9687 

76  32    7 

9881 

74  59  24 

9875 

1 

a  Pegasi 

E. 

99  43  15 

3104 

96  15  10 

3099 

96  46  51 

3080 

95  18  17 

3069 

25 

Suif 

W. 

52  36  36 

9986 

54    7    6 

9976 

55  37  49 

9065 

57    8  46 

9954 

1 

Saturn 

E. 

31  33  44 

9709 

29  57  10 

9704 

28  20  42 

9701 

2644    4 

9698 

a  Aquils 

K 

46  42  54 

4701 

45  41  55 

4814 

43  42  30 

4940 

41  44  47 

5061 

Fonialfaaut 

E. 

67  13  56 

3840 

65  40  30 

9844 

64    659 

9840 

62  33  23 

9838 

1 

a  Pegasi 

E. 

87  52  18 

3081 

86  22  31 

3014 

84  52  35 

3006 

83  22  29 

9997 

1 

26 

Scnr 

W. 

64  46  54 

3899 

66  19  14 

9887 

67  51  49 

9876 

69  24  38 

9865 

Antares 

W. 

30  17  J6 

9576 

31  56  44 

9564 

33  36  29 

9559 

35  16  30 

9540 

Fomalhaut 

E. 

54  44  38 

9831 

53  10  50 

9833 

51  37    4 

9835 

50    322 

9840 

a  Pegasi 

E. 

75  49  53 

9969 

74  19    2 

9966 

72  48    7 

9963 

71  17    8 

9961 

27 

Smf 

W. 

77  12  30 

3805 

78  46  51 

9394 

80  21  27 

9789 

81  56  19 

9770 

Aotares 

W. 

43  40  36 

9489 

45  22  14 

9471 

47    4    8 

9459 

48  46  19 

9448 

Fomalhaut 

E. 

42  17    1 

9891 

40  44  30 

9909 

39  12  22 

9931 

37  40  43 

9950 

a  Pe^si 
a  Anetis 

E. 

63  41  56 

9965 

62  10  59 

9969 

60  40    8 

9975 

59    924 

9984 

■ 

E. 

104  40  32 

9556 

103    0  36 

9544 

101  20  24 

9539 

99  39  55 

9519 

2B 

SC75 

W. 

.89  54  39 

9708 

91  31    8 

9096 

93    7  53 

9684 

94  44  55 

9679 

Antarea 

W. 

57  21  19 

9389 

59    5    9 

9378 

60  49  15 

9386 

62  33  38 

9356 

a  Pepaai 
a  Anetis 

E. 

51  39    7 

3067 

50  10    5 

3079 

48  41  30 

3106 

47  13  28 

3141 

E. 

91  13  18 

9461 

89  31  10 

9450 

87  48  46 

9438 

86    6    0 

9497 

2^ 

SVK 

W. 

102  54    9 

9619 

104  32  48 

9500 

106  11  44 

9588 

107  50  56 

9577 

Aiitares 

W. 

71  19  41 

9909 

73    5  42 

9987 

74  52    0 

93n 

76  38  34 

9966 

1 

Mara 

W, 

37  53  22 

9538 

39  33  42 

9596 

41  14  19 

9515 

42  55  12 

9509 

a  Arietis 

E. 

77  28  55 

9375 

75  44  45 

3306 

74    0  21 

S357 

72  15  44 

9348 

Aldebaran 

E. 

107  42  43 

5035 

105  57  34 

9394 

104  12    9 

3319 

102  26  27 

9301 

ao 

Suft 

W. 

116  10  43 

9583 

117  51  25 

9513 

119  32  201 

9503 

121  13  29 

9493 

Antares 

w. 

85  35  15 

9916 

87  23  19 

9906 

89  11  38 

9197 

91    0  10 

9188 

Mare 

w. 

51  23  38 

9448 

53    6    5 

9438 

54  48  46 

9498 

56  31  41 

9419 

J  Saturn 

w. 

37  18  41 

9963 

39    535 

9951 

40  52  46 

9940 

42  40  14 

9999 

,  a  Arietis 

E. 

63  29  35 

3309 

61  43  49 

9304 

59  57  55' 

9998 

58  11  53 

imi 

Altlebaran 

E. 

93  34    0 

9949 

91  46  40 

9930 

89  59  17 

9331 

88  11  35 

9993 

31 

Antares 

W. 

100    5  56 

9149 

101  55  42 

9143 

103  45  35 

9137 

105  a5  38 

9131 

Mare     9 

W. 

65    9  26 

9377 

66  53  34 

9370 

68  37  52 

9363 

70  22  20 

9357 

0  Aquile 

W. 

57  26  13 

3415 

58  48  12 

3360 

60  11  14 

3309 

61  35  15 

3963 

Saturn 

W. 

51  41  21 

9183 

53  30  14 

9175 

55  19  19 

9168 

57    8  35 

9169 

1  a  Arietjs 

E. 

49  20  27 

3385 

47  34    6 

9986 

45  47  46 

S980 

44    1  31 

905 

1  Aldebamn 

E. 

79  10    2 

9184 

77  21  11 

9178 

75  32  11 

9173 

73  43    a^ 

9168 

18« 
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AT  GREENWICH  APPARENT  NOON. 


i 

o 


Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sain. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 


I 

o 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Aacenaion. 


h     m       B 

14  27  1.83 
14  30  57.61 
14  34  54.19 

14  38  51.58 
14  42  49.81 
14  46  48.87 

14  50  48.77 
14  54  49.53 

14  58  51.15 

15  2  53.63 
15  6  56.97 
15  11  1.18 

15  15  6.28 
15  19  12.24 
15  23  19.06 

15  27  26.73 
15  31  35.27 
15  35  44.66 

15  39  54.88 
15  44  5.92 
15  48  17.77 

15  52  30.41 

15  56  43.84 

16  0  58.05 

16  5  12.99 
16  9  28.65 
16  13  45.02 

16  18  2.09 
16  22  19.84 
16  26  38.25 

16  30  57.30 


DlfLfor 
Ihonr. 


9.808 
9.842 
9.876 

9.910 
9.944 
9.979 

10.013 
10.049 
10.085 

10.121 
10.157 
10.194 

10.230 
10.2GG 
10.302 

10.338 
10.373 
10.408 

10.442 
10.476 
10.609 

10.542 
10.574 
lO.GOG 

10.637 
10.GG7 
10.G9G 

10.725 
10.753 
10.780 

10.806 


Apparent 
Dedinatioii. 


i» 


S.  14  33  25.2 

14  52  27.8 

15  11  15.9 

15  29  49.0 

15  48  6.9 

16  6  9.0 

16  23  54.9 
16  41  24.3 

16  58  36.9 

17  15  32.4 
17  32  10.0 

17  48  29.5 

18  4  30.7 
18  20  13.2 
18  35  36.3 

18  50  39.7 

19  5  23.0 
19  19  45.7 

19  33  47.6 

19  47  28.3 

20  0  47.2 

20  13  44.1 
20  26  18.7 
20  38  30.5 

20  50  19.0 

21  1  44.1 
21  12  45.5 

■ 

21  23  22.8 
21  33  35.7 
21  43  23.8 

S.21  52  46.9 


Dlff.  for 
Ihonr. 


47.90 
47.29 
46.67 

46.05 
45.40 
44.74 

44.05 
43.35 
42.65 

41.92 
41.17 
40.41 

39.63 

38.85 
38.03 

37.20 
36.36 
35.49 

34.62 
33.74 
32.82 

31.88 
30.95 
29.99 

20.01 
28.02 
27.02 

26.01 
25.00 
23.94 

22.91 


Somi- 
fUameter. 


// 


6  9.98 

6  10.23 

6  10.48 

6  10.72 

6  10.96 

6  11.20 

6  11.43 

6  11.66 

6  11.88 

6  12.10 

6  12.32 

6  12.53 

6  12.74 

6  12.95 

6  13.16 

6  13.36 

6  13.56 

6  13.76 

6  13.95 

6  14.14 

6  14.33 

6  14.52 

6  14.71 

6  14.89 

6  15.07 

6  15.25 

6  15.42 

6  15.59 

6  15.75 

6  15.91 

6  16.06 


Sidereal 

Time 

of  tho 

Semi- 

diometei 

pMsine 

the 

Merid. 

ian. 


66.99 
67.11 
67.22 

67.34 
67,46 
67.58 

67.70 
67.82 
67.94 

68.06 
68.18 
68.29 

68.41 
68.53 
68.65 

68.77 
68.88 
68.99 

69.10 
69.22 
69.33 

69.44 
69.55 
69.66 

69.76 
69.86 
69.96 

70.06 
70.15 
70.24 

70.33 


Equation  of 

Timo, 

tabe 

avMraeted 

from 

Apparent 

Time, 


m      a 

16  17.47 
16  18.25 
16  18.22 

16  17.39 
16  15.73 
16  13.22 

16  9.88 
16  5.70 
16  0.66 

15  54.75 
15  47.97 
15  40.34 

15  31.82 
15  22.43 
15  12.20 

15  1.12 
14  49.16 
14  36.37 

14  22.75 
14  8.31 
13  53.05 

13  37.02 
13  20.19 
13    2.59 


0.047 
0.014 
0.030 

0.054 
0.068 
0.123 

ai57 
0.103 
0.229 

0.205 
0.301 
0.337 ' 

0.373 
0.409 
0.445 

0.481 
0.516 
0.551 

0.585 
0.619 
0.G52 

0.C85 
0.717 
0.749 

12  44.25  0.779 
12  25.20  0.809 
12     5.45  0.838 


DUUfor 
Ihoor. 


11  44.99 
11  23.84 
11    2.05 

10  39.62 


0.6671 
0.8951 
0.922 

0.948 


Kon.— Heaa  Time  ot  the  Semidiameter  paaaing  may  be  found  by  so 


tracting  Oa.19  from  the  Sidereal  Xlmo. 


n. 
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AT  GREENWICH  MEAN  NOON. 


% 

o 

o 
to 


Sat 

Oltll. 

!  Mon. 

iTues. 
Wed. 
Thur. 


Frid. 
Sat 

OVfl. 

Mon. 

Tnes. 

Wed. 

Thur. 

Frid. 

Sat 

Siiii. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 
Svfi. 
Mon. 


Wed. 
Thur. 

Prid. 

Sat 

Sba. 

Mon. 


I 
I 

>> 


Tucs.    25 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 


26 

27 

28 
29 
30 

31 


THE  SUN'S 


ATppwttnt 
Biglit  Aaeexuion. 


h     m       8 

14  27  4.49 
14  31  0.28 
14  34  56.87 

14  38  54.27 
14  42  52.50 
14  46  51.57 

14  50  51.48 
14  54  52.23 

14  58  53.84 

15  2  56.31 
15  6  59.65 
15  11  3.85 

15  15  8.93 
15  19  14.88 
15  23  21.68 

15  27  29.33 
15  31  37.84 
15  35  47.20 

15  39  57.89 
15  44  8.40 
15  48  20.21 

15  52  32.81 

15  56  46.20 

16  1  0.36 

16  5  15.26 
16  9  30.87 
16  13  47.18 

16  18  4.20 
16  22  21.90 
16  26  40.25 

16  30  59.24 


Diff.  for 
Ihour. 


9.809 
9.842 
9.876 

9.910 
9.944 
9.979 

0.013 
0.049 
0.085 

0.121 
0.157 
0.193 

0.229 
0.2G5 
0.301 

0.337 
0.372 
0.407 

0.441 
0.475 
0.508 

0.541 
0.573 
0.005 

0.635 
0.665 
0.694 

0.723 
0.751 
0.778 


10.804 


DecUiiAtioii. 


S.14 


t$ 


33  38.2 

14  52  40.7 

15  11  28.6 

15  30  1.5| 

15  48  19.2 

16  6  21.1 

16  24  6.8 
16  41  36.0 

16  58  48.4 

17  15  43.5 
17  32  20.9 

17  48  40.2 

18  4  41.2 
18  20  23.2 
18  35  45.9 

18  50  49.0 

19  5  32.0 
19  19  54.4 

19  33  56.0 

19  47  36.3 

20  0  54.9 


20  13  51.5  31.89 


Diff.  for 
Ihour. 


47.90 
47.30 
40.68 

46.06 
45.41 
44.75 

44.06 
43.36 
42.66 

41.93 
41.18 
40.42 

39.64 
38.86 
38.04 

37.21 
36.37 
35.50 

34.63 
33.75 
32.83 


20  26  25.7 
20  38  37.1 


30.96 
30.00 


20  50  25.2  29.02 

21  1  50.0  28.03 


21  12  51.1 


27.03 


21  23  28.1  26.02 
21  33  40.6;  25.01 
21  43  28.3  23.97 


S.21  52  51.0 


22.92 


EqoAtiouof 
Time, 

o4AtA  ta 
Mean 
Time. 


m      8 

16  17.49 
16  18.26 
16  18.22 

16  17.38 
16  15.71 
16  13.19 

16  9.84 
16  5.65 
16  0.59 

15  54.68 
15  47.89 
15  40.25 

15  31.73 
15  22.33 
15  12.09 

15  1.00 
14  49.04 
14  36.24 

14  22.61 
14  8.16 
13  52.90 

13  36.86 
13  20.03 
13  2.42 

12  44.08 
12  25.03 
12  5.28 

11  44.82 
11  23.67 

11  1.88 

10  39.45 


Diff.  for 
Ihoor. 


8 

0.047 
0.014 
0.020 

0.054 
0.088 
0.123 

0.157 
0.193 
0.229 

0J»5 
0.301 
0.337 

0.373 
0.409 
0.445 

0.481 
0.516 
0.551 

0.585 
0.619 
0.652 

0.685 
0.717 
0.749 

0.779 
0.809 
0.838 

0.867 
0.895 
0.922 

0.948 


Xon^Tbo  Semidiaiiioter  for  Mmh  Votm  may  be  aMumed  the  wame  m  tbiit  for  Apparoni  Nood. 


Sidereal 

Time 

or 

Right  AsoeDfliou 

of 

Jfean  Son. 


u     m       8 

4  43  21.98 
4  47  18.54 
4  51  15.09 

4  55  11.65 

4  59    8.21 

5  3    4.76 

5  7  1.32 
5  10  57.88 
5  14  54.43 

5  18  50.99 
5  22  47.54 
5  26  44.10 

5  30  40.66 
5  34  37.21 
5  38  33.77 

5  42  30.33 
5  46  26.88 
5  50  23.44 

5  54  20.00 

5  58  16.55 

6  2  13.11 

6  6  9.67 
6  10  6.23 
6  14    2.78 

6  17  59.34 
6  21  55.90 
6  25  52.46 

6  29  49.02 
6  33  45.57 
6  37  42.13 


16  41  38.69 


Diff.  for  1  boar. 
-h9».8565 


184 


NOTBMBESR,  1873 


III. 


§ 


« 

o 

P 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


AT  GREENWICH  MEAN  NOON. 


o 
o 
P 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 


31    335 


THE  SUN'S 


True  LON6ITT7DE. 


// 


219  10  14.4 

220  10  21.2 

221  10  29.6 

222  10  39.6 

223  10  51.3 

224  11  4.7 

225  11  19.9 

226  11  37.0 

227  11  56.2 

228  12  17.4 

229  12  40.4 

230  13  5.4 

231  13  32.3 

232  14  1.1 

233  14  31.7 

234  15  4.1 

235  15  38.3 

236  16  14.1 

237  16  51.4 

238  17  30.2 

239  18  10.4 

240  18  52.0 

241  19  34.9 

242  20  18.9 

243  21  3.9 

244  21  49.8 

245  22  36.7 

246  23  24.6 

247  24  13.5 

248  25  3.3 

249  25  54.0 


9 

9 

10 


45.7 

52.4 

0.7 


10  10.6 
10  22.1 
10  35.3 

10  50.4 

11  7.4 
11  26.4 

11  47.4 

12  10.2 

12  35.1 

13  1.9 

13  30.5 

14  0.9 

14  33.1 

15  7.2 

15  42.9 

16  20.0 

16  58.6 

17  38.6 

18  20.1 

19  2.8 

19  46.6 

20  31.4 

21  17.1 

22  3.9 

22  51.6 

23  40.3 

24  29.9 

25  20.4 


Diff.  for 
Ihour. 


OO.d4 
50.31 
50.38 

50.44 
riO.52 
50.59 

50.67 
50.75 
50.83 

50.92 
51.00 
51.08 

51.16 
51.23 
51.31 

51.38 
51.45 
51.52 

51.59 
51.65 
51.71 

51.76 
51.81 
51.85 

51.89 
51.93 
51.97 

^2.01 
52.05 
52.09 


152.13 


LATITUDE. 


-0.36 

0.26 

-0.14 

• 

0.00 

+0.13 

0.26 

0.38 
0.49 
0.58 

0.63 
0.65 
0.65 

0.61 
0.54 
0.44 

0.34 

0.22 

+0.09 

-0.04 
0.17 
0.29 

0.39 
0.47 
0.52 

0.51 
0.49 
0.44 

0.37 
0.27 
0.17 

-0.04 


Logarithm 

of  the 

BadiuaYoctor 

of  the 

Earth. 


9.9964117 
.9962996 
.9961891 

.9960803 
.9959732 
.9958679 

.9957644 
.9956627 
.995562*7 

.9954643 
.9953675 
.9952722 

.9951783 
.9950857 
.9949942 

• 

.9949039 
.9948147 
.9947266 

.9946393 
.9945529 
.9944677 

.9943835 
.9943005 
.9942188 

.9941386 
.9940600 
.9939830 

.9939078 
.9938346 
.9937636 

9.9936948 


Diff.  for 
Ihonr. 


-46.9 
46.3 
45.6 

44.9 
44.2 
43.4 

42.7 
42.0 
41.3 

40.6 
40.0 
39.4 

38.9 
38.4 
37.9 

37.4 
36.9 
36.5 

36.1 
35.7 
35.3 

34.8 
34.3 
33.7 

33.1 
32.4 
31.7 

30.9 
30.0 
29.1 

-28.1 


KOTB:  A  correspondi  to  the  tnu  equinox  of  the  date.  A'  to  the  mtan  equinox  of  January  Od. 


Hean  Time 

of 
Sidereal  Oh. 


h     m       s 

9  15  6.82 
9  11  10.91 
9    7  15.00 

9  3  19.09  i 
8  59  23.18  I 
8  55  27.27 

8  51  31.36 
8  47  35.45 
8  43  39.54 

8  39  43.63 
8  35  47.71 
8  31  51.80 

8  27  55.89 
8  23  59.98 
8  20  4.07 

8  16  8.16 
8  12  12.25 
8  8  16.34 

8  4  20.42 
8  0  24.51 
7  56  28.60 

7  52  32.69 
7  48  36.78 
7  44  40.87 

7  40  44.96 
7  36  49.05 
7  32  53.13 

7  28  57.22 
7  25  1.31 
7  21     5.40 

7  17    9.48 


Diir.  for  1  boor. 
— 9».82fri 
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1 

1 

• 

GREENWICH  MEAN  TIME. 

• 

1  d 

a 

THE 

MOON'S 

of  the  Mo 

BEMIDIAMETER. 

HORIZONTAI 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

& 

Xoon. 

Midnight 

Noon. 

DifT.  for 
Ihonr. 

Midnight 

Diff.  for 
Ihonr. 

Diff.  for 
Ihonr. 

Koon. 

1 

2 

.     3 

16  28.0 
16  30.1 
16  28.3 

16  29.5 
16  29.7 
16  25.9 

60  19.4 
60  27.3 
60  20.8 

+0.60 
•fO.04 
-0.58 

60  25.1 
60  25.9 
GO  11.9 

+o!33 

-0.27 

0.89 

h     m 

9  27.0 

10  17^ 

11  8.6 

m 
2.10 

2.-11 

2.17 

d 
11.0 

12.0 

13.0 

4 
5 

1     « 

16  22.5 
16  13.0 
16    0.8 

16  18.2 
16    7.2 
15  54.0 

59  59.3 
59  24.5 
58  39.5 

1.19 
t.69 
2.03 

59  43.4 
59    3.0 
58  14.5 

1.46 
1.88 
2.13 

12    1.8 

12  57.4 

13  54.8 

2.27 
2.36 
2.42 

14.0 
15.0 
16.0 

7 
8 

:  9 

15  46.9 
15  32.8 
15  19.4 

15  39.8 
15  25.9 
15  13.4 

57  48.6 
56  56.7 
56    7.7 

2.17 
2.13 
1.93 

57  22.5 
56  31.6 
55  45.4 

2.17 
2.05 
1.78 

14  52.9 

15  49.8 

16  43.9 

2.41 
2.32 

2.18 

17.0 
18.0 
19.0 

10 

11 

12 

15    7.9 
14  58.5 
14  52.0 

15    2.9 
14  54.9 
14  49.7 

55  25.1 
54  51.0 
54  26.8 

1.61 
1.22 
0.79 

55    6.9 
54  37.6 
54  18.6 

1.42 
1.01 
0.58 

17  34.3 

18  20.9 

19  4.3 

2.02 
1.87 
1.75 

20.0 
21.0 
22X) 

13 
14 

.15 

14  48.2 
14  47.2 
14  48.8 

14  47.4 
14  47.7 
14  50.5 

54  13.0 

54    9.4 

,54  15.2 

-0.36 

+0.05 

0.42 

54    9.9 
54  11.2 
54  21.3 

-0.14 

+0.24 

0.59 

19  45.3 

20  25.1 

21  4.6 

1.67 
1.64 
1.66 

23.0 
24.0 
25.0 

16 

17 

'  18 

14  52.7 

14  58.4 

15  5.5 

14  55.3 

15  1.8 
15    9.5 

54  29.3 

54  50.4 

55  16.4 

0.74 
0.99 
1.16 

54  39.1 

55  2.9 
55  30.7 

0.87 
1.09 
1.22 

21  45.0 

22  27.3 

23  12.6 

1.72 
1.82 
1.96 

26.0 
27.0 
28.0 

19 
20 

i2i 

15  13.5 
15  21.7 
15  30.0 

15  17.6 
15  25.9 
15  34.1 

55  45.6 

56  16.3 
56  46.8 

1.26 
1.28 
1.25 

56    0.9 

56  31.6 

57  1.7 

1.28 
1.27 
1.22 

6 
0     1.7 

0  54.9 

2.13 
2.30 

29.0 
0.3 
1.3 

22 
23 
24 

15  38.1 
15  45.6 
15  52.4 

15  41.9 
15  49.1 
15  55.6 

57  16.2 

57  43.7 

58  8.9 

1.19 
1.10 
1.00 

57  30.2 

57  56.6 

58  20.7 

1.15 
1.05 
0.95 

1.  51.7 

2  50.4 

3  49.2 

2.42 
2.46 
2.42 

2.3 
3.3 
4.3 

25 
26 
27 

15  58.7 

16  4.2 
16    9.0 

16     1.6 
16    6.7 
16  10.9 

58  31.8 

58  52.3 

59  9.6 

0.90 
0.79 
0.65 

58  42.4 

59  1.4 
59  16.9 

0.85 
0.72 
0.56 

4  46.0 

5  40.0 

6  31.3 

2:31 
2.19 
2.09 

5.3 
6.3 
7.3 

28 
29 
30 

16  12.6 
16  14.8 
16  15.1 

16  13.9 
16  15.2 
16  14.3 

59  23.0 
59  31.1 
59  32.1 

0.46 
+0.20 
-0.14 

59  27.8 
59  32.6 
59  29.4 

0.34 
+0.04 
-0.32 

7  20.6 

8  9.1 
8  58.1 

2.03 
2.02 

2:07 

8.3 

9.3 

10.3 

31 

i 

1 
■ 

16  lao 

16  11.0 

59  24.4 

-0.51 

59  17.0 

-0.71 

9  48.8 

2.15 

11.3 

186 
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V. 


• 

GREENWICH  MEAN  TIME. 

• 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asconaion. 

Diff. 
for  1  m. 

Dedination. 

Diflf. 
for  1  m. 

Hoar. 

Bight  Asoenaion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  In. 

SAT 

URDi 

\.Y  1. 

MONDAY  3. 

h    m     8 

8 

O        i         II 

</ 

h    m     8 

8 

o      1      It 

ti 

0 

23  51  10.53 

8.1958 

S.  5  18  55.7 

16.678 

0 

1  36  42.56 

9.8999 

N.  8  10  24.8 

16.351 

1 

23  53  22.24 

3.1947 

5    2  14.0 

16.713 

1 

1  38  56.43 

8.8393 

8  26  44.3 

16J00 

2 

23  55  33.89 

3.1937 

4  45  30.2 

16.746 

2 

1  41  10.44 

3.3348 

8  43    0.8 

16.947 

3 

23  57  45.48 

3.1936 

4  28  44.5 

16.778 

3 

1  43  24.60 

8.3374 

8  59  14.0 

16.199 

4 

23  59  57.02 

3.1930 

4  11  56.9 

16.807 

4 

1  45  38.93 

8.3401 

9  15  23.8 

16.135 

5 

0    2    8.52 

8.1913 

3  55    7.6 

16.835 

5 

1  47  53.42 

8.3438 

9  31  30.2 

16Uy77 

6 

0    4  19.97 

3.1906 

3  38  16.7 

16.863 

6 

1  50    8.06 

8.3455 

9  47  33.0 

16.016 

7 

0    G  31.38 

8.1899 

3  21  24.2 

16.887 

7 

1  52  22.87 

9J9483 

10    3  32.1 

15.953 

8 

0    8  42.76 

8.1893 

3    4  30.3 

16.910 

8 

1  54  37.85 

9.3511 

10  19  27.4 

15.680  1 

9 

0  10  54.11 

8.1889 

2  47  35.1 

16.931 

9 

1  56  53.00 

9.3540 

10  35  18.8 

15.893 

10 

0  13    5.43 

8.1886 

2  30  38.G 

16.950 

10 

1  59    8.33 

8.2569 

10  51    6.2 

15.756 

11 

0  15  16.74 

8.1883 

2  13  41.0 

16.968 

11 

2    1  23.83 

9.3598 

11    6  49.5 

15.087 

12 

0  17  28.03 

8.1881 

1  56  42.5 

16.984 

12 

2    3  39.51 

8.9099 

11  22  28.6 

15.616  . 

13 

0  19  39.31 

8.1880 

]  39  43.0 

16.998 

13 

2    5  55.38 

9.9660 

11  38    3.4 

15.543 

14 

0  21  50.59 
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54    7.1 

1  50.01 

9  25.4 

16  53.3 

24  ia6 

31  26.2 
38  31.1 
45  28.2 
52  17.3 
58  58.4 

5  31JS 
11  56.5 
18  13.2 


It 

IJ13 
1.938 
1.169 
14»84 
14105 
0.996 
04M5 
0.763 
0.6:9 
0.503 
0J06 
0.4(6 
0.399 
0.338 
0.146 
04153 
9358 
9.869 
9.765 
r.60S 


9.464 

9.361 
9.956 


9.150 
9JM3 
8.935 
8.896 
6.715 
8.609 
6.488 
8.373 
64136 
8.138 
8.019 


7.776 
7UiS3 


7.409 
7.9TO 
7.146 
74>16 


6.7S9 
6j618 
6.483 


e.910 
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Hour. 

Right  ABcensioii. 

Diff. 
forlm. 

DeoliuatioD. 

Diff: 
for  1  m. 

Hoar. 

RijCht  Aecension. 

Diffl 
fori  in. 

Declinatioii. 

Bifil   ! 
for  1  m. 

1 

TUI 

:SDA^ 

^  25. 

THURSDAY  27. 

h     m      B 

8          1 

0 

0        1         n 

n 

li     m      s 

a 

O           1          II 

ti 

0 

20  53  20.89 

9.4126 

S.22  57  15.1 

9.194 

0 

22  43  57.69 

9JMI33 

S.13  16  58.3 
13  ^2  28.2 

14.464 

1 

20  55  45.51 

8.4083 

22  47  59.2 

9.334 

1 

22  46    9.78 

9.1998 

14.539 

2 

20  58    9.87 

9.4036 

22  38  35.0 

9.474 

2 

22  48  21.67 

9.1963 

12  47  53.6 

14.613 

3 

21    0a3.96 

9.399a 

22  29    2.4 

9.GI9 

3 

22  50  33.35 

9.1999 

12  33  14.6 

1-MS7 

4 

21    2  57.78 

9.3948 

22  19  21.6 

0.748 

4 

22  52  44.82 

9.1696 

12  18  31.2 

14.7!>9 

5 

21    5  21.33 

9.3903 

22    9  32.7 

9.683 

5 

22  54  56.10 

9.1863 

12    3  43.6 

14JS8 

6 

21    7  44.02 

9.3858 

21  59  35.6 

10U)18 

6 

22  57    7.18 

9.1831 

11  48  51.9 

14.896 

7 

21  10    7.63 

9.3819 

21  49  30.5 

10.159 

7 

22  59  18.07 

9.1799 

11  33  .56.1 

14.963 

8 

21  12  30.36 

9.3766 

21  39  17.4 

10.984 

8 

23    1  28.77 

9.1768 

11  18  56.3 

I5UKB 

9 

21  14  52.82 

9Jf79U 

21  28  56.4 

10.414 

9 

23    3  39.29 

9.1738 

11    3  52.6 

15.093, 

10 

21  17  15.00 

9.3674 

21  18  27.7 

10.543 

10 

23    5  49.63 

9.1709 

10  48  45.1 

1S.1&S, 

11 

21  19  36.90 

9.3638 

21    7  51.2 

10.679 

11 

23    7  59.80 

9.1660 

10  33  33.9 

15.917  ' 

12 

2]  21  58.53 

9.3589 

20  57    7.0 

10.799 

12 

23  10    9.79 

9.1659 

10  18  19.0 

15.9f77| 

13 

21  24  19.88 

2JSIS3& 

20  46  15.2 

10.995 

13 

23  12  19.61 

9.1694 

10    3    0.6 

15J35i 

14 

21  26  40.95 

9.3489 

20  35  16.0 

11U»50 

14 

23  14  29.28 

9.1598 

9  47  38.8 

i5.an 

15 

21  29    1.74 

9.3449 

20  24    9.3 

11.173 

15 

23  16  38.79 

9.1579 

9  32  13.6 

15.448 

16 

21  31  22.25 

9J»96 

20  12  55.3 

11.994 

16 

23  18  48.14 

9.1547 

9  16  45.0 

15.5(»{ 

17 

21  33  42.48 

9U049 

20    1  34.0 

11.414 

17 

23  20  57.35 

9.1593 

9    1  13.2 

l^JXiSf  ' 

18 

21  36    2.44 

9.3303 

19  50    5.6 

11.533 

18 

23  23    6.41 

9.1499 

8  45  38.4 

15.606  ■ 

19 

21  38  22.12 

9.'Q57 

19  38  30.1 

11US51 

19 

23  25  15.33 

9.1476 

8  30    0.5 

15.656' 

20 

21  40  41.52 

9.3911 

19  26  47.5 

11.768 

20 

23  27  24.12 

9.1454 

8  14  19.7 

15.704 

21 

21  43    0.64 

9.3164 

19  14  57.9 

11.883 

21 

23  29  32.78 

9.1439 

7  58  36.0 

15.751 

22 

21  45  19.49 

9.3118 

19    3    1J5 

11.997 

22 

23  31  41.31 

9.1411 

7  42  49.6 

15.796 

23 

21  47  38.06 
WED] 

9.307^ 

N[ESD 

S.18  50  58.3 
AY  26. 

19.109 

23 

23  33  49.72 
FR] 

9.1399 

[DAY 

S.  7  27    0.5 
28. 

15.840 

0 

21  49  56.35 

9.3096 

S.18  38  48.4 

19.990 

0 

23  35  58.01 

9.1374 

S.  7  11    8.8 

15.IV9 

1 

21  52  14.37 

9.9981 

18  26  31.9 

19J99 

1 

23  38    6.20 

9.1356 

6  55  14.6 

15J883 

2 

21  54  32.12 

9.9935 

18  14    8.9 

19.438 

2 

23  40  14.28 

9.1339 

6  39  18.0 

15.963 

3 

21  56  49.60 

9.9890 

18    1  39.4 

19.545 

3 

23  42  22.26 

9.1399 

6  23  19.1 

16.001 

4 

21  59    6.80 

9.9845 

17  49    3.5 

19U150 

4 

23  44  30.14 

9.1306 

6    7  17.9 

16.038 

5 

22    1  23.74 

9.9801 

17  36  21.3 

19.754 

5 

23  46  37.93 

9.1991 

5  51  14.5 

16jn3 

6 

22    3  40.41 

9.9737 

17  23  33.0 

19.857 

6 

23  48  45.63 

9.1977 

5  35    9.1 

16.107 

7 

22    5  56.82 

9.9713 

17  10  38.5 

19.958 

7 

23  50  53.25 

9.1963 

5  19    1.7 

16.139 

8 

22    8  12.97 

9.9670 

16  57  38.0 

13.058 

8 

23  53    0.79 

9.1950 

5    2  52.4 

16.170 

9 

22  10  28.86 

9.9097 

16  44  31.5 

13.157 

9 

23  55    8.26 

9.1939 

4  46  41.3 
4  30  28.5 

16.199  1 

10 

22  12  44.49 

9^2584 

16  31  19.2 

13.954 

10 

23  57  15.66 

9.1999 

16.997 

11 

22  14  59.86 

9.9541 

16  18    1.1 

13.349 

11 

23  59  23.00 

9.1919 

4  14  14.0 

16.954 

12 

22  17  14.98 

9.9499 

16    4  37.3 

13.443 

12 

0    1  30.29 

9.1910 

3  57  58.0 

16.979 

13 

22  19  29.85 

9.9457 

15  51    7.9 

13.537 

13 

0    3  37.52 

9.1901 

3  41  40.5 

16.309 

14 

22  21  44.47 

9J9416 

15  37  32.9 

13.699 

14 

0    5  44.70 

9.1194 

3  25  21.7 

16.394 

15 

22  23  58.85 

9J9376 

15  23  52.5 

13.718 

15 

0    7  51.84 

9.1187 

3    9    1.6 

16.344 

16 

22  26  12.98 

9.9;i:« 

15  10    6.8 

13.806 

16 

0    9  58.94 

9.1181 

2  52  40.4 

16.363 

17 

22  28  26.87 

9.9396 

14  56  15.8 

13.893 

17 

0  12    6.01 

9.1176 

2  36  18.1 

16J81 

18 

22  30  40.53 

9.9S57 

14  42  19.6 

13.979 

18 

0  14  iao5 

9.1179 

2  19  54.7 

16J97 

19 

22  32  53i)5 

9.3218 

14  28  18.3 

14.063 

19 

0  16  20.07 

9.1168 

2    3  30.4 

16.419 

20 

22  35    7.15 

9.9180 

14  14  12.0 

14.146 

20 

0  18  27.07 

9.1166 

1  47    5.3 

16.495 

21 

22  37  20.12 

9.9149 

14    0    0.8 

14.938 

21 

0  20  34.06 

9.1164 

1  30  39.5 

16.436 

22 

22  39  32.86 

9.9105 

13  45  44.7 

14.308 

22 

0  22  41.04 

9.1163 

1  14  13.0 

16.446 

I    23 

22  41  45.38 

9.9069 

13  31  2fi8 

14.387 

23 

0  24  48.02 

9.1163 

0  57  45.9 

16.4.S5 

1!  24 

22  43  57.69 

9.9033 

S.  13  16  58.3 

14.4(^1 

24 

0  26  54.99 

9.1164 

S.  0  41  18.4 

16.469 

XII. 
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0 

1 

2 

3 

4 

5 

6 

7 

>  8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 


Bight  Aaeeiuioo. 


DUr. 
forlm. 


Declination. 


Diff. 
forlm. 


SATURDAY  29. 


h 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
1 
1 
1 
1 
1 
1 
1 


m 
26 
29 
31 
33 
35 
37 
39 
41 
43 
45 
48 
50 
52 
54 
56 
58 
0 
2 
5 
7 
9 
II 
13 
15 
17 


54.99 
1.97 
8.97 
15.99 
23.02 
30.08 
37.18 
44.31 
51.49 
58.71 
5i)9 
13.33 
20.73 
28.20 
35.74 
43.36 
51.06 
58.85 
6.73 
14.71 
22.79 
«j0.9o 
39.28 
47.70 
56J23 


8 

S.11M 

9.1165 

9.1108 

9.1171 

9.1175 

9.1180 

9.1186 

9.1192 

9.1199 

9.1908 

9.1918 

9.1996 

9.1999 

9.1951 

9.1964 

9.1977 

9.1991 

9.1306 

9.1399 

9.1338 

9.1355 

9.1374 

9.1303 

9.U13 

9.1433 


s. 
s. 

N. 


0  41 

0 

0 

0 

0 

0 

0 

1 
1 
1 

2 
2 
2 
2 
3 
3 


N. 


24 
8 
8 
24 
41 
57 
13 
30 
46 
3 
19 
36 
52 
9 
25 
3  41 
3  58 
14 
30 
47 
3 
19 
35 
52 


4 
4 
4 
5 
5 
5 
5 


-^"- 

// 

18.4 

16.469 

0 

50.5 

16.467 

1 

22.3 

16.471 

2 

6.1 

16.473 

3 

34.5 

16.474 

4 

3.0 

16.474 

5 

31.4 

16.479 

6 

59.7 

16.469 

7 

27.7 

16.464 

8 

55.4 

16.457 

9 

22.6 

16.449 

10 

49.3 

16.439 

11 

15.3 

16.438 

12 

40.0 

16.416 

13 

5.2 

16.409 

14 

28.9 

16J86 

15 

51.5 

16J68 

16 

13.0 

16.340 

17 

33.4 

16.399 

18 

52.5 

163)7 

19 

10.2 

16.983 

20 

26.5 

16.958 

21 

41JJ 

16.931 

22 

54.3 

16.909 

23 

5.6 

16.173 

24 

Hour. 


Bight  AsMnsion. 


Wit 
for  1  m. 


Declination. 


Diff. 
for  i  m. 


SUNDAY  30. 


m 

17 
20 
22 
24 
26 
28 
30 
32 
35 
37 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  39 

1  41 

1  43 


1 
1 
1 
1 


46 

48 
50 
52 


1  54 


1 
1 
2 
2 
2 
2 
2 


56 
59 
1 
3 
5 
7 
10 


56^23 

4.89 
13.68 
22.60 
31.66 
40.87 
50.22 
59.72 

9.38 
19.20 
29.18 
39.33 
49.66 

0.10 
10.84 
21.71 
32.77 
44.02 
55.47 

7.12 
18.97 
31.03 
43.29 
55.77 

8.47 


B 

9.1433 

2.1454 

2.1476 

2.1496 

9.1SS9 

9.1547 

2.1579 

9.IS07 

9.I6S3 

9.1650 

9.1676 

9.1707 

9.1736 

9.1765 

9.1705 

9.1897 

9.1850 

9.1892 

9.1925 

9.1958 

9.1999 

9J2097 

9JU09 

9.9098 

9i»35 


N.  § 

6 

6 

6 

6 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

11 

N.12 


52    5.6 

8  15.1 
24  22.6 
40  28.1 
56  31.5 
12  32.7 
28  31.5 
44  27i) 

0  21.8 
16  13.1 
32  1.8 
47  47.7 

3  30.6 
19  10.5 
34  47.4 
50  21.1 

5  51.5 

21  18.5 

36  42.1 
52    2.1 

7  18.4 

22  31.0 

37  39.7 
52  44.4 

7  45.1 


16.173 
16.149 
16.109 
16.074 
16.038 
16.000 
15.059 
15.919 
15.677 
15.833 
15.787 
15.740 
l&Ml 
15.640 
15.588 
15.534 
15.479 
15.499 
15.303 
15.303 
15.341 
15.178 
15.119 
15.045 
14.976 


PHASES  OF  THE  MOON. 


O  Full  Moon, 4  3  46.5 

C  Last  Quarter, 11  12  48.1 

O  New  Moon, 19  15  36.6 

>  First  Quarter, 26  20  13.0 

d  h 

C  Perigee, 2  1.3 

C  Apogee, 13  20.6 

C  Perigee, 29  15.0 


13 


194 


NOTEJUBER,  1873 


I 

GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES. 

star's  Name 

P.L. 

P.L. 

P.L. 

1 
1 

P.L.   . 

and 

Noon. 

of 

Ulh. 

of 

VJh. 

of 

IX>' 

of      1 

1 

Poaitioii. 

Diff. 

Diff. 

Vitt. 

Diff.  ; 

1 

An  tares 

Vf. 

107  25  50 

S1S6 

109  16  10 

9199 

o      J      n 

111    6  36 

9117 

O        1      *• 

112  57    9 

9113 

Mors 

W. 

72    6  56 

8359 

73  51  40 

9346 

75  36  32 

9349 

77  21  30 

8338  1 

a  AquilflB 

w. 

63    0  10 

3990 

64  25  55 

3189 

65  52  26 

3147 

67  19  39 

3116  1 

Saturn 

w. 

58  58    0 

9156 

60  47  34 

9150 

62  37  17 

9145 

64  27    7 

9141 

a  Arietis 

E. 

42  15  24 

9309 

40  29  27 

9311 

38  43  43 

939U 

36  58  17 

8339 

Aldebaran 

E. 

71  53  47 

9164 

70    4  25 

9160 

68  14  57 

9157 

6i;25  24 

9154 

Pollux 

E. 

115  52  35 

9194 

114    2  13 

9190 

112  11  44 

9115 

110  21    8 

9111 

2 

Mars 

W. 

66    733 

8396 

87  52  54 

1?96 

89  38  15 

9396 

91  23  86 

I 

8387 

a  Aquilfs 

W. 

74  44    4 

3009 

76  14  14 

9987 

77  44  43 

9974 

79  15  28 

9965 

Saturn 

W. 

73  37  38 

9198 

75  27  54 

9198 

77  18  11 

9198 

79    8  28 

9198 

Fomalliaut 

W. 

41  38    3 

9497 

43  19  20 

9470 

45    1  16 

9446 

46  43  45 

8496 

Aldebaran 

E. 

57  17    0 

9159 

55  27  20 

9154 

53  37  43 

9J57 

51  48  10 

9161 

Pollux 

E. 

101    6  52 

9099 

99  15  52 

9000 

97  24  52 

9000 

95  33  52 

9090' 

3 

Mars 

W. 

100    9  46 

9341 

101  54  46 

9345 

103  39  40 

8350 

105  24  26 

9357 

Saturn 

W. 

88  19  23 

9141 

90    9  20 

9145 

91  59  11 

9150 

93  48  54 

9156 

a  Aquilte 

W. 

86  51  24 

9947 

88  22  43 

9950 

89  53  59 

9954 

91  25    9 

9969  • 

Fomalhaut 

W. 

55  21  59 

9365 

57    6  24 

9350 

58  50  58 

9355 

60  35  38 

9359 

a  Pegosi 
Aldebaran 

W. 

39  15    2 

3180 

40  41  35 

3107 

42    9  36 

3043 

43  38  55 

9988  1 

E. 

42  42  22 

9195 

40  53  47 

2906 

39    529 

9919 

37  17  30 

9904 

PoUux 

E. 

86  19  23 

9113 

84  28  43 

9116 

82  38    9 

9199 

80  47  43 

9197 

4 

Saturn 

W. 

102  55    2 

9193 

104  43  40 

9903 

106  32    3 

9913 

108  20  11 

9994 

a  Aquilse 

W. 

98  57  55 

3096 

100  27  35 

3047 

101  56  50 

3069 

103  25  38 

3001 

Fomalhaut 

W. 

69  19  18 

9359 

71    3  52 

9363 

72  48  20 

9368 

74  32  40 

9376 

a  Pegasi 

W. 

5]  20    1 

9808 

52  54  19 

9788 

54  29    3 

9770 

56    4  10 

9754 

Pollux 

E. 

71  37  58 

9165 

69  48  37 

9173 

67  59  29 

9183 

66  10  36 

9104 

Regulus 

E. 

108    2  47 

9178 

106  13  46 

9186 

104  24  58 

9196 

102  36  25 

9906 

5 

Fomalhaut 

W. 

83  11  20 

9494 

84  54  20 

9437 

8637    2 

9450 

88  19  26 

9483 

a  Pegasi 

W. 

64    3  23 

9799 

65  39  33 

9799 

67  15  43 

9795 

68  51  50 

9798 

Pollux 

E. 

57  10  19 

9953 

55  23  10 

9966 

53  36  21 

9980 

51  49  52 

9904 

Regulus 

E. 

93  37  37 

9964 

91  50  45 

9977 

90    4  12 

9991 

88  17  59 

9306 

Jupiter 

E. 

120  12  34 

9311 

118  26  51 

9394 

116  41  26 

9337 

114  56  21 

9351 

6 

Fomalhaut 

W. 

96  46  18 

9549 

98  26  33 

9560 

100    6  23 

9578 

101  45  48 

9507 

a  Pej;asi 

W. 

76  50  40 

9766 

78  25  53 

9777 

80    0  51 

9789 

81  35  33 

9809 

a  Anetis 

W. 

33  20  44 

9618 

34  59  14 

9615 

36  37  48 

9614 

38  16  24 

9614 

Pollux 

E. 

43    250 

9371 

41  18  34 

9387 

39  34  41 
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3060 

Spica 

E. 

3926    5 

3107 

37  58    4 

3109 

3630    5 

3110 

35    2    8 

3111 

1  Venus 

E. 

44  18    6 

3S61 

42  58  49 

3500 

41  39  31 

3559 

40  20  12 

3550 

;  Son 

E. 

68  37    7 

3464 

67  16    3 

3464 

65  54  59 

3463 

61  33  54 

3463   1 

14     Aldebaran 

W. 

107  16  25 

310? 

108  44  26 

3105 

no  12  30 

3101 

111  40  38 

3006 

Pollux 

W. 

63  17    6 

3068 

64  45  55 

3065 

66  14  48 

3060 

67  43  46 

3057 

1  Reffulus 
ISpTca 
<  Venus 

W. 

27    9  42 

3133 

28  37  11 

3193 

30    4  53 

3114 

31  32  46 

3106 

E. 

27  42  48 

3190 

26  15    3 

3199 

24  47  20 

3195 

23  19  41 

3131 

E, 

33  43  13 

3546 

32  23  40 

3543 

31    4    3 

3538 

29  44  21 

3535 

Sum 

E. 

57  48    4 

3451 

56  26  45 

3447 

55    5  22 

3443 

53  43  54 

3439   ' 

15    Pollux 

W. 

75  10    1 

3090 

76  39  36 

3093 

78    9  20 

3017 

79  39  12 

3010 

1 

Regulus 

W. 

38  54  44 

3064 

40  23  38 

3055 

41  52  43 

3047 

43  21  58 

3038 

:  Suif 

1 

E. 

46  55  11 

3410 

45  33    6 

3403 

44  10  53 

3396 

42  48  m 

3380 

16  1  PoUux 

W. 

87  10  45 

9079 

88  41  33 

9983 

90  12  32 

9954 

91  43  42 

9946 

Regulus 

W. 

50  50  56 

9803 

52  21  17 

9884 

53  51  50 

9974 

55  22  35 

9965 

.  Sim 

1 

£. 

35  54  37 

3348 

34  31  21 

3339 

33    755 

3331 

31  44  19 

3391 

17    Pbllttx 

W. 

99  22  17 

9901 

100  54  35 

9891 

102  27    6 

9880 

103  59  50 

9971 

198 
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XVII. 


GREENWICH  MEAN  TIME, 

1 

1 

......                                                          "1 

LUNAR  DISTANCES. 

star's  Name 

P.L. 

P.L. 

P.L. 

1 

P.L. 

"Sg 

and 

Noon. 

of 

fflh. 

of 

VP». 

of 

IXh 

of     ' 

17 

Position. 

Diff. 

O          /         /' 

58  24  40 

Diir. 

Diff. 

1 

Regulus 

W. 

O           /         »< 

SG  53  31 

S955 

8946 

O           t        II 

59  56    1 

9036 

61  27  34 

8S86 

Sun 

E. 

30  20  32 

33J9 

28  56  34 

3308 

27  32  25 

389J 

26    8    5 

3983 

22 

Sun 

W. 

28  27  22 

9908 

29  59  38 

3894 

31  32    5 

9684 

33    4  44 

8878 

Fomalhaut 

E. 

(>4    2  15 

8776 

62  27  16 

sn5 

60  52  15 

9775 

59  17  14 

9775 

a  Pegasi 

E. 

84  47  30 

9940 

83  16    2 

9i05 

81  44  27 

P930 

80  12  46 

8996 

23 

Sun 

W. 

40  50  40 

9835 

42  24  22 

8897 

43  58  15 

8819 

45  32  18 

9619 

Fomalhaut 

E. 

51  22  4S 

9795 

49  48  13 

3803 

48  13  49 

8813 

46  39  38 

9895 

a  Pci^asi 

E. 

72  33  29 

9990 

71     1  35 

9999 

69  29  44 

9994 

07  57  56 

9097 

a  Anetis 

E. 

114  18  3!) 

9587 

112  39  26 

8578 

111    0    1 

9569 

109  20  23 

836I 

'U 

Sun 

W. 

53  24  55 

9776 

54  59  54 

8769 

56  35    3 

8768 

58  10  21 

97S6 

a  Pe  j^i 

E. 

60  20  39 

8967 

58  49  45 

8981 

57  19    8 

9996 

55  48  50 

3013 

a  Anetis 

E. 

100  59  22 

3591 

99  18  38 

9513 

97  37  43 

9506 

95  56  38 

»I99  > 

1 

25 

Sun 

W. 

66    9    0 

9799 

67  45  10 

8716 

69  21  28 

9710 

70  57  55 

1 
SITtM   , 

a  ^efoai 

E. 

48  23  48 

3144 

46  56  32 

3183 

45  30    2 

3825 

44    4  23 

3875   i 

a  Anetis 

E. 

87  28  59 

9469 

85  47    2 

9463 

84    4  57 

9458 

82  22  45 

9453   1 

Aldebaran 

E. 

117  48    8 

9440 

116    5  30 

9439 

114  22  41 

9484 

112  39  41 

9418   1 

26 

Sun 

W. 

79    2  10 

9674 

80  39  25 

9668 

82  16  48 

9668 

83  54  19 

9657 

Saturn 

W. 

25    535 

QAASl 

26  48    2 

9434 

28  30  48 

8489 

30  13  52 

9410 

Mars 

w. 

21    5  57 

9654 

22  43  ^ 

9641 

24  21  38 

9G99 

25  59  54 

9617 

a  Anetis 

E. 

73  50    0 

9431 

72    7    9 

9496 

70  24  12 

8493 

68  41  10 

9490 

Aldebaraii 

E. 

104    2  22 

8386 

102  18  27 

8380 

100  34  24 

8375 

98  50  13 

2368 

27 

Sun 

W. 

92    3  42 

9630 

93  41  56 

9695 

^5  20  17 

8690 

96  58  45 

9615 

a  Aquilfe 

W. 

49  34  54 

3995 

50  46  39 

3905 

51  59  54 

3893 

53  14  32 

3748 

Saturn 

W. 

38  52  48 

8366 

40  37  11 

8359 

42  21  44 

8353 

44    626 

9346   1 

Mars 

W. 

34  14  38 

8574 

35  54    8 

8567 

37  33  48 

8561 

39  13  37 

9554 

a  Arietis 

E. 

GO    5    5 

9410 

58  21  44 

8409 

56  38  22 

8400 

54  55    0 

9410   \ 

AldelNirau 

9 

E. 

90    7  18 

8343 

88  22  21 

8338 

86  37  17 

8334 

84  52    7 

9399  ' 

28 

Sun 

W. 

105  12  36 

8504 

106  51  39 

8500 

108  30  48 

8586 

110  10    2 

9583 

a  Aquile 

W. 

59  45  24 

3459 

61    6  34 

3415 

62  28  33 

3375 

63  51  18 

3337 

Saturn 

W. 

52  52    9 

8319 

54  37  41 

8315 

56-23  19 

8311 

58    9    3 

9307 

Mars 

W. 

47  34  44 

9597 

49  15  19 

8598 

50  56    1 

8516 

52  36  49 

9515 

a  Arietis 

E. 

46  18  44 

9485 

44  35  45 

9431 

42  52  54 

8438 

41  10  14 

9448 

Aldebaran 

E. 

76    4  48 

8311 

74  19    5 

8308 

72  33  17 

8305 

70  47  25 

9303 

29 

Sun 

W. 

118  27  17 

8568 

120    6  54 

8566 

121  46  35 

3365 

123  26  18 

9564 

a  Aquilse 

W. 

70  54  42 

3195 

72  20  57 

3175 

73  47  36 

3157 

75  14  37 

3139 

Saturn 

W. 

66  59    5 

9390 

68  45  19 

8988 

70  31  36 

8985 

72  17  57 

9984    ■ 

Mars 

W. 

61    2    7 

9498 

62  43  23 

9495 

64  24  43 

8493 

66    6    6 

9199 

Foinalbaut 

W. 

37  23  55 

9735 

;«  59  49 

8697 

40  36  33 

WSi 

42  14    3 

9639 

Aldebaran 

E. 

61  57  22 

9996 

60  11  16 

9996 

58  25  11 

8396 

56  39    6 

9997 

• 

Pollux 

E. 

105  50    9 

9949 

104    2  55 

8947 

102  15  38 

]B4S 

100  28  18 

9944 

30 

a  Aquilse 

W. 

82  33  59 

30^ 

84    2  27 

3081 

85  31    0 

3078 

86  59  37 

1 
3074    ' 

Saturn 

W. 

81  10  10 

9989 

82  56  39 

9980 

84  43    8 

8981 

86  29  36 

9981    1 

Mars 

W. 

74  33  30 

9487 

76  15    2 

9487 

77  56  33 

9486 

79  38    3 

9480 

Fomalhaut 

W. 

50  30    8 

9531 

52  10  38 

f&n 

53  51  27 

8505 

55  32  33 

9495 

Aldebaran 

E. 

47  49  10 

8309 

46    3  24 

9313 

44  17  44 

8319 

42  32  12 

9398 

1 
I 

Pollux 

E. 

91  31  12 

9941 

89  43  45 

8941 

87  56  18 

8941 

86    8  521 

9949 

xvm. 


NOYEJUBER,  1873. 


198 


1 

[                                          GREENWICH  MEAN  TIME. 

t 

1 

LUNAR  DISTANCES. 

1^ 

Starve  Namo 

P.L. 

P.L. 

P.L. 

P.L. 

.   og 

and 

Midnight. 

of 

XVit. 

of 

XV  111*1. 

of 

XXlh. 

of 

1^ 

PosiUon. 

^^ 

Diff. 

Diff. 

Diff. 

Diff. 

17 

Regulus 

W. 

O          /        // 

G2  59  20 

S916 

O           i        II 

64  31  18 

2906 

O          1        II 

66    3  29 

2896 

67  35^53 

2885 

Sure 

E. 

24  43  34 

3974 

23  18  52 

3964 

21  53  58 

3253 

20  28  52 

3244 

22 

Suif 

W. 

34  37  34 

2667 

36  10  35 

2859 

37  43  46 

2851 

39  17    8 

2843 

Fomalhaut 

E. 

57  42  14 

sn77 

56    7  16 

2779 

54  32  21 

2783 

52  57  31 

2788 

a  Pegasi 

E. 

78  41    0 

29S3 

77    9  10 

2921 

75  37  18 

2990 

74    5  24 

2919 

23 

Suif 

W. 

47    6  30 

S805 

48  40  52 

2797 

50  15  24 

2790 

51  50    5 

2783 

Fomalhaut 

E. 

45    5  43 

2840 

43  32    7 

9857 

41  58  58 

2877 

40  26    5 

2902 

a  Pepsi 
a  Anetis 

E. 

66  26  12 

9993 

64  54  35 

29139 

63  23    6 

2947 

61  51  47 

2956 

E. 

107  40  34 

9559 

106    0  33 

9543 

104  20  20 

2535 

102  39  56 

9528 

24 

Sun 

W. 

59  45  47 

9749 

61  21  22 

9749 

62  57    6 

2735 

64  32  59 

2729 

a  Pej;asi 
a  Anetis 

E. 

54  18  53 

»m 

52  49  21 

3056 

51  20  17 

3089 

49  51  45 

3110 

E. 

94  15  24 

9493 

92  34    1 

2487 

90  52  29 

2480 

89  10  48 

• 

2475 

25 

St7N 

W. 

72  34  30 

9098 

74  11  13 

2692 

75  48    4 

2686 

77  25    3 

2680 

a  Pegasi 

E. 

42  39  42 

3331 

41  16    6 

3395 

39  53  44 

3469 

38  32  45 

3551 

1  a  Anetis 

E. 

80  40  25 

QAAA 

78  57  58 

9443 

77  15  25 

2438 

75  32  45 

2435 

Aldebaran 

E. 

110  56  32 

2411 

109  13  13 

.  9405 

107  29  45 

2398 

105  46    8 

2392 

26 

Sim 

W. 

85  31  57 

2652 

87    9  42 

2646 

88  47  35 

9040 

90  25  35 

2635 

Saturn 

W. 

31  57  13 

2400 

33  40  48 

2391 

35  24  36 

9389 

37    8  36 

2374 

Mans 

W. 

27  38  26 

2807 

29  17  12 

2599 

30  56    9 

2j90 

32  35  18 

2589 

a  Arietis 

E. 

66  58    4 

9417 

65  14  54 

2415 

63  31  41 

2412 

61  48  24 

2411 

Aldebaiau 

E. 

97    5  53 

2363 

95  21  25 

3358 

93  36  50 

2353 

91  52    8 

2346 

27 

Sun 

W. 

98  37  19 

2611 

100  15  59 

2606 

101  54  46 

2602 

103  33  38 

2506 

a  AquilflB 

W. 

54  30  28 

3680 

55  47  36 

3618 

57    5  51 

3561 

58  25    8 

3507 

Satuim 

W. 

45  51  18 

2340 

47  36  19 

2335 

49  21  28 

2399 

51    6  45 

2324 

Mara 

W. 

40  53  35 

2548 

42  33  41 

2543 

44  13  55 

2338 

45  54  16 

2533 

a  Arietis 

E. 

53  11  39 

2411 

51  28  20 

2412 

49  45    3 

2415 

48    1  50 

9490 

Aldebaran 

E. 

83    6  50 

9396 

81  21  28 

2322 

7936    0 

2316' 

77  50  27 

9314 

28 

Sun 

W. 

111  49  21 

9580 

113  28  44 

2576 

115    8  12 

2574 

116  47  43 

9579 

a  Aquiln 

W. 

65  14  47 

3303 

66  38  55 

3973 

68    338 

3945 

69  28  54 

3918 

Saturn 

W. 

59  54-53 

2309 

61  40  49 

9999 

63  26  50 

2996 

65  12  55 

9999 

Mara 

W. 

54  17  42 

2510 

55  58  41 

2507 

57  39  45 

2309 

59  20  54 

2500 

'  a  ArietiB 

E. 

39  27  47 

2460 

37  45  37 

9473 

36    3  46 

2480 

34  22  18 

9510 

Aldebaran 

E. 

69    1  30 

2300 

67  15  31 

2999 

65  29  30 

2998 

63  43  27 

9996 

1 

29 

Sun 

W. 

,125    6    2 

2563 

126  45  48 

2563 

128  25  34 

2569 

130    5  21 

1 
2S61 

a  Aqiiihe 

W. 

76  41  59 

3124 

78    9  39 

3113 

79  37  33 

3102 

81    5  40 

3092 

.  Saturn 

W. 

74    4  20 

2983 

75  50  45 

2981 

77  37  12 

3980 

79  23  41 

2290 

Mars 

W. 

67  47  31 

2489 

69  28  59 

2489 

71  10  28 

2488 

72  51  58 

2487 

Fomalhaut 

W. 

43  52  14 

2607 

45  31    0 

2585 

47  10  16 

2565 

48  49  59 

2546 

1  Aldebaran 

E. 

54  53    2 

2398 

53    6  59 

2300 

51:  20  59 

2302 

49  35    2 

3305 

'  PoUux 

1 

E, 

.98  40  56 

2943 

96  53  32 

2241 

95    6    6 

2941 

98  18  39 

8M1 

30    a  Aquiln 

W. 

88  28  18 

3074 

89  56  59 

3077 

91  25  37 

3080 

92  54  11 

3085 

Saturn 

W. 

88  16    3 

2983 

90    2  28 

2985 

91  48  50 

2987 

93  35    9 

2989   . 

Ifan 

W. 

81  19  32 

9490 

83    0  59 

2499 

84  42  23 

2494 

86  23  45 

2497 

Foroalhaut 

W. 

57  13  5:^ 

»87 

58  55  25 

2479 

60  37    8 

2473 

62  18  59 

2469 

Aldebaran 

E. 

40  46  51 

9334 

39    1  41 

234.') 

37  16  44 

2353 

35  32    2 

9363   1 

Pollux 

E. 

84  21  27 

25M 

82  34    5 

2ns 

80  46  45 

2347 

78  59  28 

9950 

dOO 


DECEMBER,  1873. 


I. 


AT  GREENWICH  APPABENT  NOON. 


P 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun. 
Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 


I 


n 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Bight  Ascension. 


h    m       8 

16  30  57.30 
16  35  16.97 
16  39  37.26 

16  43  58.13 
16  48  19.57 
16  52  41.55 

16  57  4.06 

17  1  27.06 
17.  5  50.52 

17  10  14.42 
17  14  38.76 
17  19  3.50 

17  23  27.58 
17  27  54.00 
17  32  19.72 

17  36  45.70 
17  41  11.88 
17  45  38.25 

17  50  4.78 
17  54  31.40 

17  58  58.09 

18  3  24.81 
18  7  51.52 
18  12  18.17 

18  16  44.75 
18  21  11.20 
18  25  37.50 

18  30  3.61 
18  34  29.49 
18  38  55.12 

18  43  20.46 
18  47  45.50 


Diff.  for 
Ihonr. 


s 

0.806 
0.833 
0.858 

0.882 
0.905 
0.927 

0.948 
0.968 
0.987 

.006 
.022 
.038 

.052 
.065 
.076 


.086 
.095 
.102 

.107 
.111 
.113 

.113 
.111 
.109 

.104 
.098 
.090 

.082 
.073 
.063 

.051 
.038 


A.pp€iftnt 
Declination. 


S.21  52  46.9 
22  1  44.8 
22  10  17.3 

22  18  24.0 
22  26  4.7 
22  33  19.2 

22  40  7.2 
22  46  28.7 
22  52  23.3 

22  57  50.8 

23  2  51.2 
23  7  24.3 

23  11  29.8 
23  15  7.6 
23  18  17.4 

23  20  59.3 
23  23  13.2 
23  24  59.0 

23  26  16.4 
23  27  5.5 
23  27  26.2 

23  27  18.6 
23  26  42.7 
23  25  38.5 


Difr.forl 
1  hour. 


22.91 
21.85 
20.70 

19.71 
18.62 
17.53 

16.43 
15.31 
14.19 

13.06 
11.92 
10.77 

9.62 
8.46 
7.31 

6.14 
4.97 
3.79 

2.63 

1.45 

-  0.27 

+  0.91 
2.09 
3J27 


23  24  5.9 
23  22  5.1 
23  19  36.0 

23  16  38.7 
23  13  13.4 
23    9  20.3 


23 
S.23 


4  59.5 
0  11.0 


4.45 
5.62 
6.79 

7.97 

9.13 

10.29 

11.45 
12.60 


Semi- 
diameter. 


Sidereal 
Time 
of  the 
Semi- 
liametez 
passing 

the 
Merid- 
ian. 


6  16.06 

6  16.22 

6  16.36 

6  16.50 

6  16.63 

6  16.76 

6  16.88 

6  16.99 

6  17.10 


17.21 
17.31 
6  17.40 


6  17.49 

6  17.57 

6  17.65 

6  17.73 

6  17.80 

6  17.87 

6  17.94 

6  18.00 

6  18.06 

6  18.12 

6  18.17 

6  18.22 

6  18.26 

6  18.30 

6  18.33 

6  18.36 

6  18.38 

6  18.40 


6 
6 


18.40 
18.40 


70.33 
70.41 
70.49 

70.57 
70.65 
70.72 

70.79 
70.85 
70.91 

70.97 
71.02 
71.07 

71.11 
71.15 
71.18 

71.21 
71.24 
71.26 

71.27 
71J28 
71.29 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.22 
71.19 
71.16 

71.12 
71.07 


SqtiatioQof 

Time, 

tohe 

tubtraded 


added  to 
Time, 


10  39.62 

10  16.57 

9  52.91 

9  28.66 
9  3.84 
8  38.49 

8  12.61 
7  46.25 
7  19.42 

6  52.15 
6  24.44 
5  56.34 

5  27.88 
4  59.09 
4  30.02 

4  0.70 
3  31.15 
3     1.42 

2  3153 
2  1.55 
1  31.50 

1  1.42 
0  31.34 
0     1.33 


I>lir.for 
ifaoor. 


0  28.60 

0  58.41 

1  28.081 

1  57.55 

2  26.79 
2  55.7» 


a 
0.946 

0.974 

0.999 


.023 
.046 
.068 


.089 
.109 
.128 

.147 
.163 
.179 

.192 
.206 
.217 

.226 
.235 
J242 

.247 
J249 
.251 

.253 
.251 
.249 

SUA 
.238 

.230 


.313 
.203 


3  24.48'  1.191 
3  52.87i  1.178 


NOTB.— Mean  Time  of  the  Semidiaaeter  passing  may  be  found  hy  snbtraoting  Os.19  from  the  Sidereal  Time. 
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DEICEIMLBER,  1873. 


dOl 


AT  GREENWICH  MEAN  NOON. 


M 

I 

o 


Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat 

Sun. 
^  Mon. 
Tues. 


I  Sat. 
Sim, 


Tue». 
Wed. 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

&fi. 
Mon. 
Tues. 

Wed. 
Thur. 


5 

I 

O 


1 

2 
3 

4 

5 
6 

7 
8 
9 

Wed.  10 
Thur.  I  11 
Frid.      12 


13 
14 


I  Mon.   1  15 


16 
17 
Thur.     18 


Frid.  ;  19 
Sat.  !  20 
5cm.       21 


22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Aflcenston. 


h     m       8 

16  30  59.24 
16  35  18.85 
16  39  39.07 

16  43  59.87 
16  48  21.24 
16  52  43.15 

16  57  5.58 

17  1  28.49 
17  5  51.88 

17  10  15.71 
17  14  39.96 
17  19  4.61 

17  23  29.61 
17  27  54.95 
17  32  20.58 

17  36  46.46 
17  41  12.56 
17  45  38.84 

17  50  5.27 
17  54  31.80 

17  58  58.40 

18  3  25.03 
18  7  51.65 
18  12  18.21 

18  16  44.69 
18  21  11.05 
18  25  37.26 

18  30  3.28 
18  34  29.07 
18  38  54.61 

18  43  19.86 
18  47  44.81 


Diff.  for 
Ihour. 


8 

0.804 
0.830 
0.855 

0.879 
0.902 
0.924 

0.945 
0.965 
0.984 

.003 
.019 
.035 

.048 
.062 
.073 


.082 
.091 
.098 

.103 
.107 
.109 

.109 
.107 
.105 

.100 
.094 
.086 

.078 
.069 
.059 

.047 
.034 


Apparent 
Declination. 


S.21 


// 


52  51.0 
22  1  48.6 
22  10  20.8 

22  18  27.2 
22  26  7.6 
22  33  21.8 

22  40  9.5 
22  46  30.7 
22  52  25.1 

22  57  52.4 

23  2  52.6 
23    7  25.4 

23  11  30.7 
23  15  8.3 
23  18  18.0 

23  20  59.7 
23  23  13.5 
23  24  59.2 

23  26  16.6 
23  27  5.6 
23  27  26.2 

23  27  18.6 
23  26  42.7 
23  25  38.5 

23  24  6.0 
23  22  5.2 
23  19  36.1 

23  16  38.9 
23  13  13.8 
23    9  20.8 


23 
S.23 


5    0.1 

0  11.8 


Diff.  for 
1  honr. 


22.92 
21.86 
20.80 

19.72 
18.63 
17.54 

16.44 
15.32 
14.20 

13.07 
11.93 
10.78 

9.63 
8.47 
7.32 

6.15 
4.97 
3.79 

2.63 

1.45 

-  0.27 

-  0.91 
2.09 
3.27 

4.45 
5.62 
6.70 

7.97 

9.13 

10.29 

11.44 
12.59 


£quatioiiof 
Time, 
tobe 
added  to  ° 


tubtracted 
fnym 
Mean 
Time. 


m       8 

10  39.45 

10  16.40 

9  52.74 

9  28.50 
9  3.68 
8  38.33 

8  12.46 
7  46.11 
7  19.28 

6  52.01 
6  24.31 
5  56.22 

5  27.78 
4  59.00 
4  29.93 

4  0.61 
3  31.07 
3     1.35 

2  31.47 
2  1.50 
1  31.46 

1  1.37 
0  31.33 
0     1.35 


0  28.59 

0  58.39 

1  28.05 

1  57.51 

2  26.74 

2  55.72 

3  24.41 
3  52.80 


Diff.  for 
Ihoor. 


0.948 
0.974 
0.999 


.023 
.046 
.068 

.089 
.109 
.128 

.147 
.163 
.179 

.192 
.206 
.217 

.226 
.235 
.242 

.247 
.249 
.251 

.253 
.251 
.249 

244 
.238 
.230 

.222 

.213 
.203 

.191 
.178 


Son.— Tte  Semidiameier  fbr  Mean  Koon  may  bo  assumed  the  same  as  that  for  Apparent  Koon. 


Sidereal 

Time 

or 

Right  Aaceosiou 

of 

Mean  Son. 


n     m       8 

6  41  38.69 
6  45  35.25 
6  49  31.81 

6  53  28.37 

6  57  24.92 

7  1  21.48 

7  5  18.04 
7  9  14.60 
7  13  11.16 

7  17  7.72 
7  21  4.27 
7  25  0.83 

7  28  57.39 
7  32  53.95 
7  36  50.51 

7  40  47.07 
7  44  43.63 
7  48  40.19 

7  52  36.74 

7  56  33.30 

8  0  29.86 

8  4  26.42 
8  8  22.98 
8  12  19.54 

8  16  16.10 
8  20  12.66 
8  24    9.21 

8  28  5.77 
8  32    2.33 

8  35  58.89 

8  39  55.45 
8  43  52.01 


Dift  for  I  hoar. 
-f9».8565 


soft 


DBCEMBER,  1878< 


III^ 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


AT  GREENWICH  MEAN  NOON. 


1 

1 

» 

H 

« 

o 

5 

€ 

'S 

e 

>* 

►» 

<s 

es 

P 

P 

335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 

365 
366 


THE  SUN'S 


TVimLONGITTTPE. 


// 


249  25  54.0 

250  26  45.6 

251  27  38.1 

252  28  31.6 

253  29  26.0 

254  30  21.4 

255  31  18.0 

256  32  15.7 

257  33  14.5 

258  34  14.4 

259  35  15.3 

260  36  17.2 

261  37  20.2 

262  38  24.1 

263  39  28.9 

264  40  34.7 

265  41  41.3 

266  42  48.5 

267  43  56.2 

268  45    4.4 

269  46  13.0 

270  47  21.9 

271  48  31.1 

272  49  40.3 

273  50  49.5 

274  51  58.7 

275  53    7.9 

276  54  17.0 

277  55  26.0 

278  56  34.7 

279  57  43.2 

280  58  51.4 


// 


25  20.4 

26  11.9 

27  4.2 

27  57.5 

28  51.7 

29  46.9 

30  43.4 

31  40.9 

32  39.5 

33  39.2 

34  39.9 

35  41.6 

36  44.4 

37  48.1 

38  52.7 

39  58.3 

41  4.8 

42  11.8 

43  19.3 

44  27.3 

45  35.7 

46  44.4 

47  53.4 

49  2.4 

50  11.4 

51  20.4 

52  29.5 

53  38.4 

54  47.2 

55  55.7 


57 

58 


4.0 
12.0 


Diff.  for 
1  hour. 


52.13 
52.17 
52.21 

52.25 
52.29 
52.33 

52.37 
52.42 
52.46 

52.51 
52.56 
52.60 

52.64 
52.66 
52.72 

52.75 
52.78 
52.81 

52.83 
52.85 
52.87 

52.88 
52.89 
52.89 

52.89 
52.89 
52.89 

52.88 
52.87 
52.86 

52.85 
52.84 


LATITUDE 


// 


-0.04 
-f0.09 
0.21 

0.41 
0.50 
0.57 

0.62 
0.65 
0.65 

0.62 
0.56 
0.48 

0.38 

0.26 

+0.13 

0.00 

-0.13 

0.25 

0.35 
0.42 
0.47 

0.49 
0.48 
0.44 

0.37 
0.28 
0.16 

-0.04 

+0.09 

0.23 

0.37 

+0.48 


Logarithm 

of  the 

Badins  Vector 

of  the 

Earth. 


9.9936948 
.9936284 
.9935646 

.9935033 
.9934445 
.9933883 

.9933347 
.9932836 
.9932350 

.9931888 
.9931448 
.9931029 

.9930630 
.9930251 
.9929893 

.9929552 
.9929227 
.9928919 

.9928626 
.9928348 
.9928086 

.9927841 
.9927614 
.9927405 

.9927216 
.9927047 
.9926900 

.9926777 
.9926678 
.9926606 

.9926562 
9.9926544 


Biff,  for 
Ihonr. 


-28.1 
27.1 
26.1 

25.0 
24.0 
22.9 

21.8 
20.7 
19.7 


8.7 
7.8 
7.0 

6.2 
5.4 
4.6 

3.9 
3.2 
2.5 

1.8 
1.2 
0.5 

9.8 
9.1 
8.3 

7.5 
6.6 
5.6 

4.6 
3.5 
2.4 

1.3 
0.2 


VoTB:  X  eorreapoada  to  the  Cme  eqniaos  of  the  date,  X'  to  the  metm  equinox  of  January  Od. 


Mean  Time 

of 
Sidereal  Oh. 


n     m       B 

7  17  9.48 
7  13  13.57 
7    9  17.66 

7  5  21.75 
7  1  25.83 
6  57  29.92 

6  53  34.01 
6  49  38.10 
6  45  42.18 

6  41  46.27 
6  37  50.36 
6  33  54.45 

e29  58.54 


6  26 
6  22 


2.63 
6.72 


5  30  59.83 
5  27  3.92 
5  23    8.01 

5  19  12.10 
5  15  16.18 


6  18  10.80 
6  14  14.88 
6  10  18.97 

6  6  23.06 
6  2  27.15 
5  58  31.23 

5  54  35.32 
5  50  39.41 
5  46  43.49  i 

5  42  47.57 
5  38  51.6& 
5  34  55.75 


Diir.  for  1  hoar. 
— 9».829K 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

■  & 
1 

1 

SEMIUIAMETER. 

HORIZOITTAL 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Hidnigbt. 

Noon. 

Diff.  for 
Ibonr. 

Midnight. 

Diif.  for 
1  hour. 

Diff.  for 
Ihonr. 

Koon. 

1 

2 
3 

16  13.0 
16    8.3 
16     1.2 

16  if.O 
16    5.1 
15  56.7 

59  24.4 
59    7.3 
58  41.0 

-0.51 
0.91 
1.28 

59  17.0 
58  55.3 
58  24.6 

It 
-0.71 

1.10 

1.44 

h      m 

9  48.8 

10  42.1 

11  38.2 

m 
8.15 

8.88 

8.39 

d 

11.3 
12.3 
13.3 

4 
5 

6 

15  51.8 
15  40.8 
15  29.2 

15  46.4 
15  35.0 
15  23.4 

58     6.5 
57  26.3 
56  43.6 

1.57 
1.75 
1.79 

57  46.9 
57     5.1 
56  22.3 

1.08 
1.79 
1.75 

12  36.2 

13  34.5 

14  31.0 

8.44 
8.41 
8.89 

14.3 
15.3 
16.3 

7 

'     8 

9 

15  17.8 
15    7.4 
14  58.8 

15  12.4 
15    2.9 
14  55.4 

56     1.6 
55  23.5 
54  52.1 

1.69 
1.46 
1.14 

55  41.9 
55    6.8 
54  39.5 

1.59 
1.31 
0.96 

15  24.1 

16  13.2 
16  58.5 

8.13 
1.96 
1.88 

17.3 
18.3 
19.3 

'1? 

12 

14  52.6 
14  49.1 
14  48.5 

14  50.5 
14  48.4 
14  49.2 

54  29.2 
54  16.4 
54  14.0 

0.76 
-0.38 
+0.13 

54  21.5 
54  13.9 
54  16.7 

0.54 
-0.10 
+0.34 

17  40.7 

18  20.9 

19  0.2 

1.71 
1.65 
1.63 

20.3 
21.3 
22.3 

13 
14 
15 

14  50.7 

14  55.6 

15  2.9 

14  52.8 

14  59.0 

15  7.3 

54  22.1 

54  40.2 

55  7.0 

0.55 
0.95 
1.27 

54  30.0 

54  52.6 

55  23.1 

0.76 
1.18 
1.40 

19  39.8 

20  20.9 

21  4.7 

1.67 
1.76 
1.90 

23.3 
24.3 
25.3 

16 
'  17 

18 

15  12.0 
15  22.4 
15  33.2 

15  17.1 
15  27.8 
15  38.5 

55  40.6 

56  18.6 

1.51 
1.64 
1.65 

55  59.2 

56  38.4 

57  17.8 

1.59 
1.66 
1.60 

21  52.2 

22  44.2 

23  40.6 

8.07 
8.86 
8.43 

26.3 
27.3 
28.3 

19 
20 
21 

15  43.6 

15  53.0 

16  0.7 

15  48.5 

15  57.1 

16  3.8 

57  36.6 

58  11.0 
58  39.1 

1.53 
1.38 
1.08 

57  54.5 

58  25.9 
58  50.4 

1.44 
1.17 
0.86 

6 

0  40.1 

1  40.7 

^.58 
8.51 

29.3 
0.7 
1.7 

22 
23 
24 

16    6.3 
16    9.8 
16  11.4 

16    8.3 
16  10.8 
16  11.5 

58  59.8 

59  12.7 
59  18.4 

0.70 

0.39 

+0.10 

59    7.2 
59  16.4 
59  18.8 

0.54 
+0.84 
-0.03 

2  39.8 

3  35.9 

4  28.6 

8.41 
8.87 
8.13 

2.7 
3.7 

4.7 

25 
26 
27 

16  11.2 
16    9.6 
16    6.9 

16  10.6 
16    8.4 
16    5.2 

59  17.8 
59  12.1 
59    2.2 

-0.14 
0.33 
0.49 

59  15.5 
59    7.6 
58  55.8 

0.84 
0.41 
0.57 

5  18.5 

6  6.6 
6  54.4 

8.03 
1.99 
8.00 

5.7 
6.7 
7.7 

28 
29 

ao 

16    3.2 
15  56.4 
15  52.7 

16    0.9 
15  55.7 
15  49.4 

58  48.5 
58  31.0 
58    9.7 

0.65 
0.80 
0.97 

58  40.2 
58  20.8 
57  57.6 

0.73 
0.88 
1.05 

7  43.1 

8  33.9 

9  27.4 

8.07 
8.17 
8.89 

8.7 

9.7 

10.7 

32 

15  45.8 
15  38.0 

15  42.0 
15  33.8 

57  44.6 
57  15.8 

1.13 
-1.86 

57  30.6 
57    0.3 

1.80 
-1.31 

10  23.5 

11  21.1 

8.38 
8.40 

11.7 
12.7 

204  DECEMBER,  1878. 
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DGCEMBER,  1873. 
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1 

1                   

GREENWICH  MEAN  TIME. 

1                                                                                              -  -           ■      ■                                                                    -  .  ■ 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

■  Hour. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hour. 

Rigbt  AscenaLou. 

Dur. 

forlm. 

Declination. 

Diif. 
for  1  m. 

SAT 

UKDi 

lY  13. 

MONDAY  15. 

1 

1 

h    m      8 

S 

Q         1         II 

II 

b    m      8 

B 

O          1          11 

II 

0 

12  37    7.56 

1.7006 

S.  0  42  24.1 

13.686 

0 

14    4    3.70 

1.8910 

S.11  29  34.5 

12^82 

1 

12  38  53.23 

1.7617 

0  56    5.3 

13JS88 

1 

14    5  57.30 

1.8956 

11  42  32.4 

12.947 

2 

12  40  38.% 

UTGSn 

1    9  46.7 

13.600 

2 

14    7  51.17 

1.9009 

11  55  28.1 

12.911 

3 

12  42  24.75 

1.7637 

1  23  28.2 

13.699 

3 

14 .  9  45.32 

1.9049 

12    8  21.6 

12.873 

.     4 

12  44  10.61 

1.7649 

1  37    9.7 

ujm 

4 

14  11  39.76 

1.9098 

12  21  12.8 

12.834 

5 

12  45  56.54 

1.7661 

1  50  51.2 

13US99 

5 

14  13  34.49 

1.9147 

12  34    1.7 

12.795 

6 

12  47  42.54 

1.7674 

2    4  33.7 

13.691 

6 

14  15  29.52 

1.9196 

12  46  48.2 

12.755 

7 

12  49  28,m 

1.7686 

2  18  14.1 

13.690 

7 

14  17  24.84 

1.9245 

12  59  32.2 

12.713 

8 

12  51  14.79 

1.770a 

2  31  55.5 

13UW7 

8 

14  19  20.46 

1.9S95 

13  12  ia8 

12.671 

9 

12  53    1.04 

1.7717 

2  45  JJ6.7 

13.684 

9 

14  21  16.39 

1.9347 

13  24  52.8 

12.638 

10 

12  54  47.39 

1.7V33' 

2  59  17.6 

13.681 

10 

14  23  12.63 

1.9399 

13  37  29.1 

12.584 

11 

12  56  33.84 

1.7749 

3  12  58.3 

13.677 

11 

14  25    9.18 

1.9452 

13  50    2.8 

12.538 

12 

12  58  20.39 

1.7767 

3  26  38.8 

13.673 

12 

14  27    6.05 

14)505 

14    2  33.7 

12.491 

13 

13    0    7.05 

1.7785 

3  40  19.0 

13.667 

13 

14  29    3.24 

1.9559 

14  15    1.7 

19.443 

14 

13    1  5a81 

1.7804 

3  53  58.8 

13.661 

14 

14  31    0.76 

14»14 

14  27  26i) 

12.304 

15 

13    3  40.69 

1.7894 

4    7  38.2 

13.663 

15 

14  32  58.61 

1.9660 

14  39  49.1 

12.345 

16 

13    5  27.70 

1.7845 

4  21  17.1 

13.645 

16 

14  34  56.79 

14»725 

14  52    8.3 

12.204 

17 

13    7  14.83 

1.7867 

4  34  55.5 

13.637 

17 

14  36  55.31 

14r789 

15    4  24.4 
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GREENWICH  MEAN  TIME. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THURSDAY  25. 


li  m 
2(3  24 
23  26 
2;J  28 
23  30 
23  32 
23  34 
2:^37 
23  39 
23  41 
23  43 
23  45 
23  47 
2J)  49 
23  51 
23  54 
23  56 
23  58 
0    0 


0 
0 
0 
0 
0 


2 
4 
6 
8 
10 


0  12 


16.11 
24.72 
<33.14 
41.39 
49.4() 
57.36 
.5.101 
12.68, 
20.10 
27..37 
34.50 
41.49 
48.35 
55.08 
1.68 
8.16 
14.53 
20.79 
26.94 
32.99 
38.96 
44.84 
M.64 
56.:)6I 


H 

S.14.>1 
9.1410 
S.1389 
S.1360 
9.1331 
9.1303 
9.1976 
9.1950 
9.1935 
9.1300 
9.1176 
9.1154 
9.1139 
9.1111 
9.1091 
9.1071 
9.10SQ 
9.1034 
9.1017 
9.1009 
90)997 
9.0973 
9.0960 
S.0947 


s. 


o       $      u    \ 

8  26  16.6 
8  10  37.9, 
7  54  56.8 
7  39  13.3 
7  23  27.6 
7  7  39.7 
6  51  49.8 
6  a5  57.9 
6  20  4.1 
6  4  8.5 
5  48  11.1 
5  32  12.1 


5 
5 
4 
4 

4 


16  11.6 
0    3.6 
6.3 
1.7 


44 

28 


11  55.9 


S. 


3  55  49.0 
3  39  41.0 
3  23  32.1 
3  7  22.4 
2  51  11.9 
2  35  0.7 
2  18  48.9 
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a5 
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0  52 
0  54 
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7.59 
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18.57 
2a99 
29.36 
34.69 
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45.25 
50.49 
55.71 
0.91 
6.11 
11.30 
16.50 
21. 7i 
26.92; 
32.1.5. 

37.4 1; 

42.6!)' 
48.01' 
5;i.37i 
58.77| 
4.22, 
9.72| 


9.0935  S. 

9.099& 
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9^)9071 

9U)699 

9.0899 

9.0866 
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9.0879 
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7 
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1 
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2 
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3 
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57.6 
44.1 
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35.8 
48.2 
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11.4 
22.1 
32.0 
41.1 
49.3 
.56.5! 
2.<)| 
7.6 
11.3; 
13.7' 
14.7; 
14.2. 
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5.665 
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5.743 
5.780 
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5.970 
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6.194 
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SATURDAY  27. 
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1 


m  8 
5  9.72 
7  15J28 
9  20.91 


1  11  26.61 


1 
1 


13  32.37 
15  38J21 


1  17  44.14 
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1 

1 

1 
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1 
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26  8.79 
28  15.21 
30  21.74 
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1  34  35.16 
1  36  42.06 
1  38  49.09 
1  40  56.26 
1  43  3.56 
1  45  11.01 
1  47  18.61 
1  49  26.36 
1  51  34.27 
1  53  42.34 
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■ 

9.0993 
9.0939 
90)943 
9.0955 
90)968 
9.0981 
9.0995 
9.10U 
9.1097 
9.1043 
9.1060 
9.1079 
9.1098 
9.1118 
9.1139 
9.1161 
9.1183 
9.1906 
9.1930 
9.1954 
9.1979 
9.1305 
9.1331 
9.1358,  N 
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57 
13 
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6  16 
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7 
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7 
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50 
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9  7 
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9  37 
9  52 
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12.2 

8.5 

ai 
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35.5 
22.3 
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49.5 
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46  59.8 
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16  48.7 


15.979  , 

15.958  1 

15JKM 

15.894 

15.863  ' 

15.831  • 

15.;98  , 
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15.796 

15.688 

150M9  , 

15.606 
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15.479 
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15.181  ! 

15.198  1 
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14.968 
14.898 
14.836 
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•14.577 
14.509 
14.440 
14.368 
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14.933 
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14.079 
13.994 
13.914 
13.833 
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13.410 
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THURSDAY,  JANUARY  1,  1874. 
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LUNAR  DISTANCES. 
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P.L. 
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«§ 
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Noon. 
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of 

Vlh. 

of 

IXh. 

of 

1^ 

1 

Position. 

Diff. 

Diir. 

Difll 

Difr. 

1 

Saturn 

W. 

O           /        // 

95  21  24 

St999 

O           /         It 

97    7  35 

9996 

o        /      « 

98  53  41 

9999 

100  39  42 

3304 

a  Aquilce 

W. 

94  22  39 

3091 

95  50  59 

3101 

97  19    8 

3110 

98  47    5 

3193 

Mors 

w. 

88    5    3 

3499 

89  46  17 

9503 

91  27  26 

3507 

93    829 

9511 

Fomallmut 

w. 

G4    0  56 

9465 

a5  42  59 

9469 

67  25    6 

9460 

60    7  16 

9460 

a  Pegasi 

w. 

46  36  28 

3011 

48    6  27 

9973 

49  37  14 

9939 

51    8  43 

9900 

Pollux 

E. 

77  12  15 

9953 

75  25    6 

9956 

73  38    1 

S960 

71  51    2 

»64 

Regulus 

E. 

113  36    6 

3%d 

111  49  19 

9970 

110    2  35 

9973 

108  15  56 

9977 

2 

Mars 

W. 

101  32    7 

9539 

103  12  26 

9545 

104  52  36 

9553 

106  32  35 

9061 

Fomallmut 

w. 

77  37  54 

9466 

79  19  52 

9473 

81     1  43 

9478 

82  43  27 

9483 

or  Pegasi 

w. 

58  54    7 

9811 

60  28  21 

9800 

62    2  49 

9790 

63  37  30 

9789 

Pollux 

E. 

62  57  48 

9990 

61  11  34 

9996 

59  25  29 

9303 

57  39  34 

9311 

Regulus 

E. 

99  24  13 

9301 

97  38  15 

9308 

95  52  27 

• 

9315 

94    6  49 

9399 

3 

Mara 

W. 

114  49  36 

9607 

116  28  22 

9618 

118    6  53 

9699 

119  45    9 

9610 

Fomalhaut 

W. 

91    9  46 

9594 

92  50  26 

9534 

94  30  52 

9545 

96  11    3 

9556 

a  Pegasi 

W. 

71  32  40 

9769 

73    7  48 

9779 

74  42  53 

9n4 

76  17  55 

9779 

a  Arietis 

W. 

27  55  20 

9701 

29  31  58 

9676 

31    9  10 

9656 

32  46  49 

9G40 

Pollux 

E. 

48  52  54 

9353 

47    8  12 

9364 

45  23  45 

937J 

43  39  32 

9384 

Regulus 

E. 

85  21  25 

9364 

83  36  58 

9373 

81  52  45 

3383 

80    8  46 

3394 

Jupiter 

E. 

116    9  3^2 

9394 

114  25  48 

9403 

112  42  17 

9419 

110  59    0 

9499 

4 

a  Pcpisi 

W. 

84  11    9 

9817 

85  45  15 

9897 

87  19    8 

9838 

88  53  46 

9650 

a  Anetis 

W. 

40  58  43 

9619 

42  37  22 

9619 

44  16    0 

9615 

45  54  34 

9891 

Pollux 

E. 

35    2  26 

9443 

33  19  52 

9456 

31  37  37 

9470 

29  55  41 

9483 

Regulus 

E. 

71  32  47 

9451 

69  50  25 

9464 

68    8  21 

9477 

66  26  35 

9489 

Jupiter 

E. 

102  26  21 

947e 

100  44  37 

9491 

99    3  11 

3503 

97  22    2 

9516 

1 

5 

a  Pe^si 

W. 

96  36  40 

9994 

98    8  28 

9949 

99  39  54 

9950 

101  10  58 

1 
9976  1 

a  Arietis 

w. 

54    5  29 

9655 

55  43    9 

9665 

57  20  36 

9675 

58  57  50 

9665  i 

Aldebaran 

w. 

23  51  29 

9763 

25  26  46 

9753 

27    2  15 

9747 

28  37  53 

9749 

Regulus 

E. 

58    230 

9560 

56  22  40 

9574 

54  43  10 

9590 

53    4    1 

9606 

Jupiter 

E. 

89    0  49 

9583 

87  21  30 

%97 

85  42  31 

9611 

84    3  51 

9696 

Spica 

E. 

112    4  49 

9559 

110  24  48 

9566 

106  45    7 

9580 

107    5  45 

9594 

6 

a  Arietis 

W. 

67    0  16 

9744 

68  a5  57 

9757 

70  11  21 

9769 

71  46  29 

9763 

Aldebaraii 

W. 

36  36  14 

9758 

38  11  37 

9766 

39  46  50 

9774 

41  21  52 

9783 

Regulus 

E. 

44  53  31 

9684 

43  16  29 

9701 

41  39  50 

9717 

40    3  33 

9734 

Jupiter 

E. 

75  55  26 

9698 

74  18  44 

9713 

72  42  21 

9798 

71    6  18 

9749 

Spica 

E. 

98  53  44 

9666 

97  16  18 

9681 

95  39  12 

9606 

94    2  26 

9710 

7 

a  Arietis 

W. 

79  37  49 

9848 

81  11  14 

9869 

82  44  21 

9876 

84  17  11 

9B00 

Aldebaran 

W. 

49  13  51 

9835 

50  47  33 

9846 

52  21    1 

9857 

53  54  15 

9860 

Regulus 

E. 

32    7  48 

9893 

30  33  49 

9849 

29    0  16 

9869 

27  27    9 

9883 

Jupiter 

E. 

63  10  52 

9815 

61  36  44 

9899 

60    254 

9843 

58  29  22 

9657 

Spica 

E. 

86    3  22 

9789 

84  28  30 

9795 

83  53  56 

9810 

81  19  41 

9»3 

6 

a  Arietis 

W. 

91  57    8 

9954 

93  28  19 

9966 

94  59  14 

9979 

96  29  53 

9W1 

Aldebaran 

W. 

61  36  43 

9996 

63    8  29 

9937 

64  40    1 

9947 

66  11  20 

9956 

Jupiter 

E. 

50  46    6 

9994 

49.14  18 

9936 

47  42  45 

9949 

46  11  28 

9961 

Spica 

E. 

73  32  46 

9889 

72    0  13 

9909 

70  27  57 

3314 

68  55  56 

9996 

Sun 

E. 

127  32  53 

3956 

126    7  50 

3970 

124  43    3 

3989 

123  18  31 

S94 

9 

Aldebaran 

W. 

73  44  39 

3008 

75  14  42 

3017 

76  44  34 

^096 

78  14  15 

3094 

Pollux 

W. 

29  30  32 

9977 

31     I  14 

93651    32  31  46 

2993 

34    2    7 

3009 

XIV, 
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GKEENWICH  MEAN  TIME. 

LUNAR  DISTANCF8. 

9 

5^- 

star's  Kaido 

P.L. 

P.L. 

P.L. 

P.L. 

■^1 

»nd 

Midnight 

of 

XVh. 

of 

XVlllh- 

of 

XXIh. 

of 

1 

Position. 

%^ 

Diff. 

Diff. 

Diff. 

niff. 

Saturn 

W. 

102  25  36 

S2306 

O          1        II 

104  11  24 

9313 

O           /        /> 

105  57    4 

9319 

107  42  36 

9394 

a  AquilfB 

W. 

100  14  47 

3X37 

101  42  12 

3153 

103    9  18 

3171 

104  36    2 

3199 

Mars 

W. 

94  49  27 

S516 

96  30  18 

9591 

98  11    2 

9596 

99  51  39 

9533 

1 

Fomalhaut 

W. 

70  49  26 

2460 

72  31  36 

9460 

74  13  45 

9469 

75  55  51 

9465 

1 

a  Pegasi 

W. 

52  40  50 

9863 

54  13  30 

9869 

55  46  38 

3849 

57  20  11 

9895 

Pollux 

£. 

70    4    9 

3966 

68  17  23 

42979 

66  30  43 

9978 

64  44  11 

9984 

Reguhis 

E. 

106  29  22 

3WI 

104  42  54 

3985 

102  56  33 

3290 

101  10  19 

9996 

2  1  Mors 

W. 

108  12  23 

3570 

109  51  59 

9578 

111  31  24 

3587 

113  10  37 

9S07 

Foiualhaut 

W. 

84  25    4 

3469 

86    6  32 

9498 

87  47  48 

3506 

89  28  53 

8515 

a  Pe^si 

W. 

65  12  22 

9776 

66  47  21 

9779 

68  22  25 

9770 

69  57  32 

9769 

Pollux 

£• 

55  53  51 

9319 

54    8  19 

3396 

52  22  58 

9335 

50  37  49 

9344 

llegulus 

E. 

92  21  21 

• 

3399 

9036    4 

3337 

88  50  59 

9346 

87    6    6 

9354 

3 

Mars 

W. 

121  23  10 

9653 

123    0  55 

3663 

124  38  24 

9676 

126  15  36 

9680 

Foinalliaut 

W. 

97  50  59 

3a6d 

99  30  38 

9581 

101    9  59 

3505 

102  49    1 

9609 

a  Pegasi 

W. 

77  52  51 

3784 

79  27  40 

9791 

81    2  20 

9798 

82  36  50 

9807 

a  Arietis 

W. 

34  24  49 

3699 

36    3    5 

9891 

37  41  31 

9615 

39  20    5 

9619 

Pollux 

E. 

41  55  34 

3395 

40  11  52 

3406 

38  28  26 

3418 

36  45  17 

9431 

Regulus 

E. 

78  25    2 

3404 

76  41  33 

3416 

74  58  21 

8438 

73  15  26 

9439 

Jupiter 

E, 

109  15  57 

9433 

107  33    9 

3444 

105  50  37 

3455 

104    8  21 

9467 

4 

a  Pesasi 

W. 

90  28    9 

3863 

•91  59  15 

3878 

93  32    2 

3899 

95    4  31 

9906 

1  a  Arietia 

W. 

47  33    1 

9096 

49  11  21 

3631 

50  49  34 

9038 

52  27  37 

9646 

Pollux 

E. 

28  14    4 

3497 

26  32  47 

9513 

24  51  50 

9597 

23  11  14 

8549 

Regulus 

E. 

64  45    7 

3503 

63    3  58 

3517 

61  23    9 

9539 

59  42  40 

&45 

Jupiter 

E. 

95  41  11 

3599 

94    038 

3549 

92  20  23 

9566 

90  40  27 

9560 

1 
5  1  a  Pcj;o8i 
<  u  Anetis 

W. 

102  41  38 

3997 

104  11  54 

3018 

105  41  45 

3030 

107  11  10 

3061 

W. 

60  34  50 

9696 

62  11  35 

3707 

63  48    5 

9719 

65  24  19 

9739 

1  Aldctrarau 

W. 

30  13  37 

9741 

31  49  22 

9744 

33  25    4 

9747 

35    0  42 

9751 

Regulus 

E. 

51  25  13 

9690 

49  46  45 

3636 

48    8  39 

9659 

46  30  54 

9668 

Jupiter 

E. 

82  25  bi 

9640 

80  47  30 

8655 

79    9  49 

9869 

77  32  28 

9684 

<  Spka 

E. 

105  26  42 

9608 

103  47  58 

3693 

102    9  34 

9637 

100  31  29 

9659 

i 

ti    a  Arietis 

W. 

73  21  19 

9796 

74  55  52 

8809 

76  30    8 

9832 

78    4    7 

9835 

Aldcbaniu 

W. 

42  56  42 

9793 

44  31  19 

3809 

46    5  44 

3813 

47  39  55 

9895 

Reffulus 

E. 

38  27  38 

9751 

36  52    6 

3769 

a5  16  57 

3786 

33  42  11 

9604 

;  Jupiter 
Spica 

■ 

E. 

69  30  34 

3757 

67  55  10 

9779 

66  20    5 

9786 

64  45  19 

9801 

E. 

92  25  59 

3724 

90  49  51 

9739 

89  14    3 

3753 

87  38  33 

3767 

7    a  Arietis 

W. 

a'>49  43 

9909 

87  21  59 

9916 

88  53  58 

9996 

90  25  41 

9941 

'  Aldebanio 

W. 

55  27  14 

9880 

56  59  58 

9691 

58  32  28 

9903 

60    4  43 

9915 

Regulus 

E. 

25  54  28 

9905 

24  22  15 

9999 

22  50  33 

9954 

21  19  22 

9978 

,  Jupiter 

E. 

56  56    8 

9871 

55  23  12 

9884 

53  50  33 

9896 

52  18  11 

9911 

Spica 

E. 

79  45  43 

9837 

78  12    3 

3851 

76  38  41 

9863 

75    5  35 

3876 

d    a  Arietis 

W. 

98    0  17 

3009 

99  30  26 

3015 

101    0  20 

3086 

102  30    0 

3007 

Aklelnran 

W. 

67  42  25 

9969 

69  13  17 

8978 

70  43  57 

9969 

72  14  24 

9908 

Jupitor 
Spica 

E. 

44  40  26 

9973 

43    9  39 

9964 

41  39    6 

9995 

40    8  47 

3006 

E. 

67  24  10 

9938 

65  52  39 

9940 

64  21  22 

9960 

62  50  19 

8971 

Son 

E. 

121  54  13 

3306 

120  30    9 

3319 

119    6  20 

3331 

117  42  44 

3349 

9  ,  Aldebarui 

W. 

79  43  46 

3049 

81  13    7 

3060 

82  42  18 

3086 

84  11  21 

9064 

:  Pollux 

W. 

{15  32  17 

3010 

37    2  17 

3017 

38  32    9 

3094 

40    1  52 

9031 

S14 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

9 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

111b. 

P.L. 

of 

Diif. 

VP. 

P.L. 

of 
Diif. 

IXh. 

1 

P.L. 

of     . 
BUT. 

Jupiter 
Spica 

Sun 

E. 
E. 
E. 

o         /       » 

•38  38  42 

Gl  19  30 

JIG  19  21 

9017 
9961 
3353 

o        /      n 

37    850 

59  48  54 

114  56  11 

3097 
9091 
3363 

Q          1        tl 

35  39  11 

58  18  30 

113  33  12 

3037 
90O1 
3373 

^  O          1       If 

34    9  44 

56  48  18 

112  10  25 

9047  ' 
3010  ' 
3383 

10 

Aldcbaran 
Pollux 
Spica 
Sun 

W. 
W. 

E. 
E. 

85  40  15 

41  31  26 

49  20    3 

105  19    2 

3070 
3038 
3053 
3424 

87    9    1 

43    0  52 

47  50  54 

103  57  13 

3076 
3043 
3068 
3431 

88  37  40 

44  30  11 

46  21  53 

102  35  31 

3083 
3048 
3065 
3437 

90    6  12 

45  59  24 

44  53    1 

101  13  56 

3067 
3054 
3071 
3449 

1 

11 

Aldelwran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

97  27  27 
53  24    6 
37  30  26 
94  27  25 

3106 
3079 
3008 
3463 

98  55  29 
54  52  50 
36    2  14 
93    6  20 

3110 
3073 
3109 
3466 

100  23  27 
56  21  32 
34  34    7 
91  45  18 

3119 
3075 
3106 
3468 

101  51  22 
57  50  12 
33    6    5 

90  24  18 

3113  1 
3077 
3111   . 
3470 

12 

Aldeboran 

Pollux 

Regulus 

Sun 

W. 

w. 
w. 

E. 

109  10  42 
G5  13  20 
29    3    1 
83  39  32 

3114 
3075 
3199 
3469 

110  38  34 

66  42    0 
30  30  35 
82  18  33 

3114 
3073 
3193 
3467 

112    6  26 
68  10  42 
31  58  17 
80  57  32 

3113 
3071 
3117 
3464 

113  34  20 
69  39  27 
33  26    6 
79  36  28 

3111   1 
9068 
3110 
3469 

13 

Pollux 
Regulus 

Sun 

W. 
W. 

K 

77    4  16 
40  47  11 
72  50  12 

3047 
3077 
3440 

78  33  30 
42  15  49 
71  28  41 

3049 
3060 

3434 

80    2  51 
43  44  36 
70    7    3 

3ons 

3061 
3498 

81  32  20 
45  13  33 
68  45  18 

3Qa» 

aoM 

34191 

14 

Pollux 

ReguluR 

Jupiter 

Sun 

W. 
W. 

w. 

E. 

89    1  55 
52  40  48 
2037    0 
61  54  27 

9091 
3010 
3059 
3380 

90  32  19 
54  10  48 
22    6    8 
60  31  48 

9089 
3000 

3040 
3379 

92    2  54 
55  41     1 
23  35  31 
59    8  59 

9973 
9990 
3097 
3369 

93  33  41 
57  11  26 
25    5  10 
57  45  59 

9963 
9980 
301&   , 
3351 

15 

Pollux 

Regulus 

Jupiter 

Sun 

W. 
W. 
W. 
E. 

101  10  47 
G4  46  53 
32  37  12 
50  47  55 

9910 
99»5 
9054 

3996 

102  42  53 
66  18  40 
31    8  23 
49  23  39 

9806 
9919 
9941 
3965 

104  15  14 
67  50  43 
35  39  50 
47  59  10 

S887 
9901 
9998 
3079 

105  47  49 
6923    1 
37  11  :« 
46  34  26 

9875  • 
9688 
9916  • 
3960   ! 

16 

Regulus 
Jupiter 

Sun 

W. 

W. 
E. 

77    834 
44  54  18 
39  27    8 

9894 

9848 
3)96 

78  42  31 
46  27  43 
38    0  56 

9611 
9835 
3184 

80  16  44 
48    1  25 
36  34  28 

9798 
9891 
3179 

81  51  15 
49  35  25 
35    745 

9784 
9806 
3159 

21 

Sun 

a  Pegasi 
a  Arietis 

W. 

K 
E. 

22  24  52 

63  45  49 

104  46  55 

9733 
9631 
9498 

24    0  50 

62  12    1 

103    4    0 

9719 

9640 
9491 

2537    5 

60  38  25 

101  20  55 

snv7 

9659 
9414 

27  13  36 
59    5    4 
99  37  40 

9806 
9885 
9406 

23 

Sun 

a  Pepsi 
a  Arietis 
Aldebanui 

W. 
E. 
E. 
E. 

35  19  20 

51  23  41 

90  59  15 

121  22  12 

9656 

9»rj 

9380 
9357 

36  56  59 

49  52  54 

89  15  12 

119  37  35 

9650 
3006 

9378 
9351 

38  34  46 

48  22  47 

87  31    5 

117  52  50 

9645 
3040 
9374 
9346 

40  12  40 
*46  53  24 

85  46  53 
116    7  57 

9618 
3089 
9371 
9949 

23 

Sun 
Saturn 
a  Arietis 
Aldebanui 

W. 
W. 
E. 
E. 

48  23  35 
19  12  47 
77    5    1 

107  22    6 

9693 
9436 
9363 
9394 

50    1  59 

20  55  31 

75  20  33 

105  36  42 

9691 
9417 
9363 
9393 

51  40  26 

22  38  42 

7336    4 

103  51  15 

P618 
9409 
9363 
3390 

53  18  56 

24  23  14 

71  51  36 

102    5  45 

9617 
9989 
S364   ' 

S319   1 

1 

24 

Sun 

o  AquilfB 
Saturn 
n  Arietis 

W. 
W. 
W. 
E. 

61  31  49 
47  22  15 
33    320 
63    9  44 

9614 
4137 
8356 

9374 

63  10  25 
48  31  41 
34  47  58 
61  25  32 

9613 
4096 
9353 

9378 

64  49    2 
49  42  45 
36  32  41 
59  41  25 

9613 
3945 
9360 
9383 

66  27  39 
50  55  19 
38  17  28 
57  57  24 

9615 
3669 
9946 
S387 

XVI. 
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GKEENWICH  SIEAX  TIME. 

' 

urxAs      3m!m 

r.u 

of 

Dur. 

MIS 

aiu 

300 

TOO 

Ma 
»w 

SliJT 

3101 

SUM 
3IW  . 

xm 

3018   ' 

33oa  ' 

:' 

X3I] 

aw 

BJTi 
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lUM 

die 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
nth. 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L, 

and 

Noon. 

of 

ll|k. 

of 

Vlh. 

of 

IXh. 

of 

24 

Foftition. 

Diflf. 

Diflf. 

DifT. 

BUT. 

AldebaiTiu 

E. 

O          1        II 

93  17  53 

i»16 

Off 

91  32  17 

9316 

0          1       It 

89  46  41 

9317 

_  0          It' 

88    1    6 

9317 

25 

Sun 

W. 

74  40  22 

9631 

76  18  49 

9693 

77  57  14 

9694 

79  35  36 

2688 

a  Aquilee 

W. 

57  17    4 

3553 

58  36  31 

3505 

59  56  50 

3463 

61*  17  55 

3497 

Saturn 

W. 

47    1  53 

3344 

48  46  48 

3345 

50  31  42 

9345 

52  16  36 

2346  ' 

Mars 

W. 

23  46  54 

9588 

25  26    6 

9584 

27    5  23 

9580 

28  44  45 

2577 

a  Arietis 

E. 

49  19  23 

9431 

47  36  18 

9431 

45  53  27 

9441 

44  10  51 

2453 

Aldcbaraii 

E. 

79  13  35 

9335 

77  28  12 

9397 

75  42  52 

2330 

73  57  36 

2333 

26 

Sun 

W. 

87  46  43 

9638 

89  24  46 

2641 

91    2  45 

9644 

92  40  40 

9648 

a  Aquilffi 

W. 

68  12  39 

3368 

6937    5 

3986 

71     1  56 

3349 

7227    7 

3934 

Satuni 

W. 

61    0  36 

9354 

62  45  17 

9357 

64  29  54 

93S9 

66  14  28 

2389 

Mars 

W. 

37    2  12 

9574 

38  41  42 

9575 

40  21  11 

9577 

42    0  38 

9577 

Fomalbaut 

W. 

34  36  22 

9880 

36    9    7 

9837 

37  42  47 

2798 

39  17  17 

27C5 

Aldebarau 

E. 

65  12  21 

9349 

63  27  33 

3353 

61  42  51 

9358 

59  58  16 

9909 

Pollux 

E. 

109    5  29 

9306 

107  19  38 

9307 

105  33  49 

9310 

103  48    4 

23U 

27 

Sun 

W. 

100  49    6 

9665 

102  26  33 

9669 

104    3  54 

9673 

105  41  10 

9677 

a  Aquilee 

W. 

79  36  50 

3184 

81    3  18 

3180 

82  29  51 

3176 

83  56  29 

3173 

Saturn 

W. 

74  56^1 

9375 

76  40  31 

9378 

78  24  37 

2389 

80    8  38 

2385 

Mars 

W. 

50  17  18 

9589 

51  56  28 

9599 

53  35  34 

3596 

55  14  36 

2586  * 

Fomalhaut 

W. 

47  18  55 

9657 

48  56  33 

9643 

50  34  30 

9631 

52  12  43 

261 

Aldeliaraii 

E. 

51  17    7 

9390 

49  33  18 

2398 

47  49  40 

9405 

46    6  12 

9412 

Pollux 

E- 

95    0  26 

9398 

93  15    8 

9339 

91  29  55 

2335 

89  44  47 

2330 

28 

Sun 

W. 

113  46    5 

9700 

115  22  45 

9704 

116  59  19 

9710 

118  ,35  46 

2715 

a  Aquito 

W. 

91    9  40 

3186 

92  36    6 

3199 

94    225 

3199 

95  28  35 

3909 

Saturn 

W. 

88  47  24 

9405 

90  30  52 

9409 

92  14  14 

9413 

93  57  30 

2417 

Mara 

W. 

63  28  37 

9616 

65    7  10 

9631 

66  45  37 

9694 

68  23  59 

2829 

Fomalhaut 

W. 

60  2(>  40 

9589 

62    5  50 

3586 

63  45    4 

2583 

65  24  22 

2583 

a  Pegasi 
Aldebaran 

W. 

43  23  28 

3913 

44  49  22 

3165 

46  16  13 

3194 

47  43  54 

aoe? 

E. 

37  32    1 

9464 

S^  49  57 

9478 

34    8  13 

9493 

32  26  50 

2510 

Pollux 

E. 

81    0  27 

9358 

79  15  52 

9363 

77  31  24 

9367 

75  47    2 

2371   ■ 

Regulus 

E. 

117  24  34 

• 

9373 

115  40  20 

3376 

113  56  11 

9380 

112  12    8 

2;;84 

29 

Sun 

W. 

126  36  11 

9744 

128  11  52 

9750 

129  47  25 

2757 

131  22  49 

2364   1 

Saturn 

W. 

102  32  10 

9443 

104  14  44 

9448 

105  57  11 

9453 

107  39  30 

2450 

Mara 

W. 

76  34  15 

9653 

78  11  58 

9658 

79  49  34 

2664 

81  27    2 

2869 

Fomalhaut 

W. 

73  41    5 

9564 

75  20^ 

9586 

76  59  36 

2568 

78  38  47 

2592 

a  Pegasi 

W. 

55  11  55 

9959 

56  42  59 

9949 

58  14  24 

9997 

59  46    8 

2915 

Pollux 

E. 

67    6  49 

3395 

65  23    7 

9401 

63  39  33 

2406 

61  56    7 

24ii 

Regulus 

E. 

103  33  21 

9406 

101  49  55 

9419 

100    6  37 

2417 

98  23  26 

2133  1 

1 

30 

Mare 

W. 

89  32  27 

9700 

91    9    7 

9707 

92  45  38 

2714 

94  21  59 

2791 

Fomalhaut 

W. 

86  53  20 

2615 

88  31  54 

9631 

90  10  20 

2698 

91  48  37 

9635 

a  Pegasi 
Pollux 

W. 

67  28    7 

9876 

69    0  57 

98^j 

70  33  52 

3869 

72    6  50 

2869 

E. 

53  20  57 

9441 

51  38  21 

9448 

49  55  55 

9455 

48  13  38 

2469 

Regulus 

E. 

89  49  27 

9451 

88    7    5 

9457 

86  24  51 

2464 

84  42  47 

3470 

31 

Mare 

W. 

102  21  20 

9760 

103  56  41 

9768 

105  31  51 

2776 

107    6  50 

9785 

Fomalhaut 

W. 

99  57  26 

9678 

101  m  36 

9688 

103  11  32 

9698 

104  48  14 

9710 

a  Pe^i 
a  Arietis 

W. 

79  51  38 

9876 

81  24  27 

9880 

82  57  11 

9886 

84  29  48 

2891   , 

W. 

36  28  11 

9704 

38    4  46 

9605 

39  41  32 

9690 

41  18  25 

9667  , 

Pollux 

E. 

39  44  46 

9499 

38    3  32 

9508 

m  22  30 

9516 

31  41  39 

9Jtt5 

Regulus 

li. 

76  14  54 

3j07 

74  :w  51 

9r>15 

72  52  59 

9ri33 

71  12  l^ 

2:*33 
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VENUS,  1873. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


o 

P 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
16 
19 
20 

21 
22 
23 
24 
25 

2G 
27 
28 
29 
30 

31 
32 


Apparent 

lUgbt 
ABcensioii. 


Koon, 


Var.of 
K.  A. 
fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon. 


li   m      s         8 
2140    1.37  11.634 

21  44  39.53  11.558 

21  49  IG.Uj  11.49:) 

21  53  51.20  11.428 

21  58  24.71  11.364 


O         I         II 

-15  50  52.1 
15  25  38.4 
15  0  l.G 
14  34  2.7 
14    7  42.4 


Var.of 
Dec. 
fori 

Honr. 


Noon. 


22    2  5G.G7|  11.300  13  41    l.G 

22    7  27.12  11.237  13  14    1.1 

22  11  5G.0G  11.175  12  46  41.7 

22  IG  23.50  11.113'  12  19    4.3 


22  20  49.47 


11.053 


22  25  13.99  10.993 


22  29  37.07 
22  33  58.73 
22  38  18.99 
22  42  37.86 

22  4G  55.38 
22  51  11.58 
22  55  26.49 

22  59  40.14 

23  3  52.54 

^  8  3.72 
23  12  13.70 
23  IG  22.51 
23  20  30.16 
23  24  36.68 


10.933 
10.873 
10.815 
10.758 

lOiTOa 
10.648 
10.595 
10.543 
10.491 

10.441 
10..193 
10.343 
10.295 
10.C49 


11  51    9.G 

11  22  58.4 

10  54  31.5 

10  25  49.7 

9  56  54.0 

9  27  44.9 


II 
+63.54 

63.56 

64.50 

65.43 

66.38 

67.13 
67.93 
66.69 
69.43 
70.13 

70.80 
71.44 
73.04 
72.61 
73.15 


10.303 
,  10.158 


23  28  42.10 
23  32  46.43' 
23  36  49.68  10.113 
23  40  6l.86|  10.069 
23  44  53.01  10.036 


23  48  53.13 


9.983 


8  58  23.2 

8  28  49.9 
7  59  5.6 
7  29  10J> 
6  59    5*7 

6  28  52.2 
5  58  30.5 
5  28  1.5 
4  57  25.9 
4  26  44.2 

3  55  57.4 
3  25  6.1 
2  54  11.0 
2  23  13.0 
1  52  12.6 

1  21  10.6 


73.65 
74.13 
74.58 
75.00 
75.38 

75.7 

76.06 

76.35 

76.63 

76.65 

77.05 
77.33 
77.36 
77.47 
77.55 

77.60 


Meridian 
Passage. 


h     m 
2  55.3 

2  56.0 

2  5(?.7 

2  57.3 

2  57.9 

2  58.5 
2  59.1 

2  59.0 

3  0.1 
3    0.6 


3 
3 
3 
3 
3 


1.0 
1.4 
1.9 
2.3 
2.6 


3  2i) 

3  3.3 

3  3i> 

3  3.9 

3  4.1 

3  4.3 

3  4.G 

3  4.9 

3  5.1 

3  5.3 


23  52  52.2:i +9.941  -  0  50    7.8+77.63 


3 
3 
3 
3 
3 

3 
3 


5.4 
5.5 
5.0 
5.7 

5.8 


5«8 

5.8 


Day  of  the  Month,  lat 


!  Semidiameter 
Hor.  Parallax 


7.9 
8.2 


6th. 

II 

nth. 

II 

16th. 

II 

3i8t. 

II 

a6th. 

— — - 

Sist. 

II 

8.2 

8.5 

8.8 

9.1 

9.4 

9.8 

8.5 

8.7 

9.1 

9.4 

9.8 

10.2 

4 
I 

o 

I 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 


Apparent 

Kight 
Ascension. 


Noon. 


Var.of 

RA. 

fori 

Hoar. 


Noon. 


h   m     8 
23  52  52.23 

23  56  50.31 

0    0  47.39 

0    4  43.47 

0    8  38.57 

0  12  32.71 
0  16  25.87 
0  20  18.07 
0  24  9.31 
0  27  59.57 

0  31  48.88 
0  35  37.23 
0  39  24.61 
0  43  11.03 
0  46  56.49 

0  50  40.99 
0  54  24.51 

0  58    7.04 

1  1  48.57 
1    &  29.09 

1  9  8.56 
1  12  46.98 
1  IG  24.31 
1  20  0.52 
1  23  35.58 

1  27  9.44 
1  30  42.05 
1  34  13.36 
1  37  43.33 
1  41  11.88 

1  44  38.95 


Apparent 
Dvolination. 


Noon. 


8 

+9.941 
9.699 
9.858 
9.817 
9.776 

9.735 
9.695 
9.655 
9.615 
9.575 

9.535 
9.494 
9.454 
9.414 
9.374 

9.334 
9.993 
9.351 
9.309 
9.167 

9.133 
9.078 
9.039 
8.985 
8.936 

8.885 
8.839 
8.777 
8.719 
8.659 

9.596 


o      / 
-050 


7.8 


Var.of 
Dec. 
fori 

Hoar. 


A'oon. 


-  0  19    4.9 
+  0  11  57.2 

0  42  58.0 

1  13  56.7 


1  44  52.6 

2  15  44.8 

2  46  32.8 

3  17  15.8 

3  47  .53.2 

4  18  24.2 

4  48  48.0 

5  19    4.1 

5  49  11.9 

6  19  10.8 


321    1  48    4.45+8.539 


6  49  .0.0 

7  18  39.1 

7  48    7.31 

8  17  24.0 

8  46  28.5 

9  15  20.3 
9  43  58.8 

10  12  23.3 

10  40  33.1 

11  8  27.7 

1 1  36    6.5 

12  3  28.8 
.12  30  34.0 

12  57  21.3 

13  23  50.0 


Meridian 


II 

+77.<al 

77.61 
77.56 
77.49 
77.39 

77.26 
77.09 
76.90 
76.68| 
76.43 

76.15 
75.84 
75.50 
75.14 
74.76 


+14  15  49.7 


74.34 
73.91 
73.44 
79.95 
73.43 

71.88 
71.39 
70.79 
70.10 
69.45 

68.78 
68.07 
67.35 
06.59 
65.80 


13  49  59.7   65.00l    S59.3 


h 
3 

3 

3 

3 

3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


5,8' 
5.9  1 
5.9 
5.8 

5.8' 


5.8 
5.7 
5.6 
5.5 
5.4 


5.3 
5.2 
5.0 

4.8 
4.6 

4.4 

4.2 
4.0 
3.8 
3.6 

3.3 
3.0 
2.6 
2.3 
1.9 


3  l.G 
3  1.2 
3  0.7 
3  0.3 
S59.8 


+64.161    2  58.7 


Dayof  the  Month.   6th. 

II 
Semidiameter     10.2 

Hor.  Parallax      10.6 


ioth. 

Iftth. 

90th. 

15th. 

II 

10.7 
11.1 

11:2 
11.6 

ll".8 
12.2 

11 
12^ 

12.9 

SOth. 
I3.G 


Koiz. — ^North  dodinations  are  marked  +,  south  decUnAtions  >-. 
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i 

1 

1 

GREENWICH  MEAN  TIME. 

1 

MARCH. 

APRIL. 

• 

a 

o 

s 
Q 

1 

AaccnsioD. 

Vor.of 
RA. 
fori 
Hoar. 

Apnorent 
Declioatioo 

Vor.of 
Dec. 
.    fori 
Hoar. 

Meridian 
Faasage. 

• 

1 

«M 

o 

& 

Apparent 

Kight 
Ascension. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Deo. 
fori 

Hoar. 

Meridian 
Passage. 

Xbon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

li    111      n 
1  37  43.33 

a 
+8.719 

O         1         II 

+12  57  21. 

1      " 
3+iW.59 

h    m 
3    0.3 

I 

h    ni     8 
3    5  34.12 

8 

+4.384 

+23  2l'  30.1 

// 
+39.47 

h    m 
2  25.7 

2 

1  41  11.88 

8.6S0 

13  23  50. 

0    65.80 

2  59.8 

2 

3    7  16.08 

4.108 

23  32  56.5 

87.79 

2  23.5 

3 

1  44  38.95 

8.506 

1  13  49  59. 

7i   65.00 

2  59.3 

3 

3    8  51.26 

3.890 

23  43  40.3 

85.98 

2  21.1 

4 

1  48    4.45 

8.599 

14  15  49. 

7    64.16 

2  58.7 

4 

3  10  19.38 

3.530 

23  53  40.0 

84.05 

2  18.6 

5 

1  51  28.32 

8.460 

14  41  19. 

2    63.39 

2  58.2 

5 

3  11  40.17 

3.308 

24    2  54.4 

38.13 

2  16.0 

G 

1  54  50.49 

8.386 

15    6  27. 

5    63.40 

2  57.7 

6 

3  12  53.32 

3.884 

24  11  21.7 

90.14 

2  13.3 

1  58  10.85 

8.309 

15  31  14. 

I    61.48 

2  57.1 

7 

3  13  58.54 

3.547 

24  19    0.5 

18.08 

2  10.4 

8 

2    129.30 

8.898 

15  55  38. 

4    60.53 

2  56.4 

8 

3  14  55.54 

3.199 

24  25  49.0 

15.95 

2    7.4 

9 

2    4  45.75 

8.143 

10  19  39. 

5|   59.55 
8    58.55 

2  55.7 

9 

3  15  44.07 

1.843 

24  31  45.5 

13.74| 

2    4.3 

10 

2    8    0.10 

8.053 

16  43  16. 

2  55.0 

10 

3  16  23.89 

1.474 

24  36  48.2 

11.46 

2    1.0 

11 

2  n  12.23 

7.967 

17    6  29. 

9    57.53 

2  54.3 

11 

3  16  54.76 

1.097 

24  40  55.2 

• 

9.10 

1  57.6 

12 

2  14  22.02 

7.857 

17  29  18. 

1    56.48 

2  53.5 

12 

3  17  16.53 

0.713 

24  44    4.5 

6.66 

1  53.9 

13 

2  17  29.3G 

7.753 

17  51  40. 

8|   65.40 

2  52.7 

13 

3  17  28.94 

+0.319 

24  46  14.1 

4.13 

150.2 

U 

2  20  34.13 

7.643 

18  13  37. 

2    54.30 

2  51.8 

14 

3  17  31.83 

-0.080 

24  47  22.1 

+  1.59 

146.3 

13 

2  23  3G.21 

7.£08 

18  35    6. 

9    53.17 

2  50.9 

15 

3  17  25.08 

0.483 

24  47  26.6 

-  1.17 

142.3 

IC 

2  26  35.44 

7.407 

18  56    9. 

0    53.01 

2  50.0 

16 

3  17    8.63 

0.888 

24  46  25.3 

3.96 

138.0 

17 

2  29  31.70 

7.379 

19  16  43. 

2    50.83 

2  49.0 

17 

3  16  42.45 

1.394 

24  44  16.2 

6.89 

1  33.7 

lb 

2  32  24.62 

7.145 

19  36  48. 

7    49.63 

2  47.9 

18 

3  16    6.54 

1.608 

24  40  57.5 

9.76 

1  29.1 

19 

2  35  14.C4 

7.005 

19  56  25. 

0    48.39 

2  46.8 

19 

3  15  20.96 

3.098 

24  36  27.3 

13.77 

1  24.5 

20 

2  38    1.01 

6.857 

20  15  31. 

4    47.14 

2  45.5 

20 

3  14  25.84 

3.493 

24  30  44.0 

15.85 

1  19.6 

Ul 

2  40  43.73 

6.701 

20  34    7. 

3|   45.65 

2  44.3 

21 

3  13  21.38 

3.878 

24  23  46J2 

18.97 

1  14.6 

'ti 

2  43  22.G3 

6.538 

20  52  11. 

9    44.53 

2  43.0 

5» 

3  12    7.81 

3.359 

24  15  33.1 

88.14 

1    9.4 

ta 

2  45  57.53 

6^367 

21    9  44. 

6    43.19 

2  41.7 

23 

3  10  45.44 

3.609 

24    6    3.5 

85.34 

1    4.1 

24 

2  48  28.20 

6.167 

21  26  44. 

7    41.83 

2  40.2 

24 

3    9  14.65 

3.951 

23  55  16.9 

99.55 

0  58.7 

23 

2  50  54.44 

5.997 

21  43  11. 

5    40.41 

2  39.7 

25 

3    7  35.91 

4.373 

23  43  13.3 

31.76 

0  53.1 

2C 

2  53  10.02 

6.799 

21  59    4. 

0    38.07 
5    37.49 
2    35.97 

2  37.1 

26 

3    5  49.72 

4.567 

23  29  53.4 

34.91 

0  47.4 

27 

2  55  32.74 

5.590 

22  14  21. 

2  35.4 

27 

3    3  5676 

4.837 

23  15  18.4 

38.00 

0  41.6 

24 

2  57  44.32 

1  5.371 

22  29    3. 

2  33.7 

28 

3    1  57.69 

5.078 

22  59  29.8 

41.03 

0  35.7 

29 

2  59  50.52 

5.I4I 

22  43    7. 

9    34.41 

2  319 

29 

2  59  53.20 

5J)86 

22  42  30.1 

43.93 

0  29.7 

30 

3    1  51.0G 

4.900 

22  56  34. 

7    38.81 

2  30.0 

30 

2  57  44.09 

5.461 

22  24  22.0 

46.79 

0  23.7 

31 

3    3  45.70 

4.648 

23    %32, 

4    31.10 

2  27.9 

31 

2  55  31J24 

5.508 

22    5    9.2 

49.30 

0  17.5 

32 

D.y 

3    5  34.12 

+4.384 

+23  21  30. 

1+39.47 

2  25.7 

32 

2  53  15.53 

-5.6( 

» 

't-21  44  56.3 

-51.71 
.31st 

i  28.0 

0  11.3 

7th. 

II 
14.0 

14.5 

13th. 

nth. 
i(>!o 

16.5 

23d. 

II 
17.1 

17.7 

37tb. 

Day  of  the  Month,  lat 

G 

th. 

nth. 

16th 

2£s 

26.] 

3«th. 

26.6 
29J> 

Slat 

29:g 

30.6 

8en 
lloi 

lidiameter 
'.  Parallax 

It 
13.2 

13.G 

14!9 
15.4 

It 
lb.5 

19.1 

Son 
Hoi 

lidiameter 
r.  Parallax 

2d:o 

20.6 

2 
'2 

is 

12.3 

234 
24.1 

+  P 

cvlised  to  the 
tioosaradecR 

booriy 
aaliig: 

diaogo  of  d( 
~  Indicate! 

Bclinatlo] 
thatnoi 

D,  Indicates  that 
"th  declinations  i 

ionsari 
andsm 

s  IncrsasinK  ai 
ith  decUnatloi 

idaont 
iflincn 

hdecUna- 
Maine. 

aso 


VENUS,  1873. 


GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


.3 

a 
o 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

Ml 

12 
>13 

■14 
15 

10 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Appurent 

Right 
AscansioD. 


Noon. 


Var.of 
RA. 
fori 

Hour. 


Apparent 
Declination. 


Xoon. 


Xocn. 


n    ra     8 
2  55  31.24 

2  53  15.53 

2  50  57.88 

2  48  39.20 

2  46  20.G1 

2  44  2.89 
2  41  47.07 
2  39  34.06 
2  37  24.75 
2  35  19.98 

2  33  20.53 
2  31  27.11 
2  29  40.37 
2  28  0.86 
2  26  29.07 

2  25  5.42 
2  23  50.25' 
2  22  43.8] 
2  21  46.26 
2  20  57.7r> 

2  20  18.36 


It 
9.2 


a      I       o     / 
-5.598+22     5 

5.696|  21  44  56.3 
5.759   21  23  49.1 


Var.of 
Doc. 
fori 

Hour. 


5.780 
5.761 

5.709 
5.604 
5.468 
5.S96 


5.090 


4.854 
4.589 
4.298 
3.987 
3.656 

3.310 
2.951 
2.583 
2.210 
1.831 

1.451 


21  1  53.3 
20  39  15.3 

20  16  2.3 
19  52  21.9 
19  28  21.9 
19  4  10.4 
18  39  55.6 

18  15  45.6 
17  51  48.2 
17  28  11.4 
17  5  2.0 
16  42  26.7 

16  20  31.9 
15  59  22.8 
15  39  4.7 
15  19  41.6 
15  1  17.5 

14  43  54.6 


Noon, 

II 
-49.30 

51.71 

53.86 

55.75 
57.37 

58.67 
59.64 


Meridian 
I*aa8agc. 


h    m 
0  17.5 

0  11.3 
(  0  5.1 
\   23  58.9 

23  52.7 
23  46.5 

23  40.3 
23  34.2 


60.30  23  28.1 
60.61 1  23  22.1 
60.57  23  16.2 


60.21 
59.51 
58.51 
57.23 
55.67 

53.87 
51.85 
49.63 
47.25 
44.75 


23  10.4 
23  4.7 
22  59.1 
22  53.6 
22  48.3 

22  43.1 
22  38.1 
22  33.2 
22  28.4 
22  23.8 


2  19  48.09'  1.072  14  27  35.1 

2  19  26.91    0.694  14  12  21.1 

2  19  1 4.78-0.320'  13  58  13.9 

2  19  11.55+0.049  13  45  14.2 


42.15  22  19.4 
39.46  22  15.1 
36.70'  22  11.0 
33.9o[  22  7.0 
31.08  22    3.1 


2  19  17.09  0.411|  13  33  21.8  28.27.  21  59.4 

2  19  31.23;  0.766'  13  22  36.5J  25.47  21  55.8 

2  19  53.811  1.113'  13  12  58.3;  a3.7i|  21  52.4 

2  20  24.64'  1.453^  13    4  26.2'  19.98*  21  49.1 

2  21    3.5»  1.784'  12  56  59.1-  17.29  21  45.9 


2  21  50.25  2.106    12  50  36.0;  14.65  21  42.9 
2  22  44.594«.419'+12  45  15.2-12.09  21  40.0 


Day  of  the  Month.  Ist 


•th. 


II 


Semidiametcr    29  6  ^i'.S  2[h  28.1 


llth. 


Idtfa. 


Hor.  Parallax     30.6 


30.9 


30.3' 29.1 


2lBt<2ath. 


»/  n  II 

26.5  24.622.8 


31st. 


27.4  i  25.5 


23.5 


5 

I 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


Anparent 


Lppai 


ight 
Aaoenaion. 


Noon, 


Var.of 
RA. 
fori 

Hoar. 


Noon, 


Apparent 
Declination. 


Noon, 


h    m    a 

2  22  44.59'+2.419+12  45  ]5.2'-l2.09 


Var.of 
Dec. 
fori 

Hoar. 


Heridiaii 


No4ni, 


2  23  46.34 
2  24  55.28 
2  26  11.20 
2  27  3.3.68 

• 

2  29  3.13 
2  30  38.73 
2  32  20.50 
2  34  8.23 
2  36    1.74 

2  38  0.83 
2  40  5.31 
2  42  15.04 
2  44  29.82 
2  46  49.48 

2  49  13.88 
2  51  42.84 
2  54  16.23 
2  56  53.89 

2  59  35.69 

3  2  21.49 
3  5  11.17 
3  6  4.61 
3  11  1.68 
3  14    2.29 

3  17  6.33 
3  20  13.70 
3  23  24.31 
3  26  38.00 
3  29  54.94 


2.7S4 
3.019 
3.305 
3.583 

3.8S2 
4.113 
4.365 
4.610 
4.847 

5.075 
5.297 
5.512 
5.718 
5.918 

6.112 
6.299 
6.481 
6.656 
6.825 

6.990 
7.149 
7.303 
7.452 
7.597 

7.738 
7.875 
8.008 
8.138 
8.265 


12  40  55.2 

12  37  34.3 

12  35  10.6 
12  33  42.5 


9.59 

7.n! 

4.82 
8.54 


12  33    8.1  -  0.33 
12  33  25.2+  1.76 


3.78 
5.72 
7.57 


3  33  14.80    8.'389 
3  36  37.60+8.510 


16.89*  21 
18.16'  21 
19.34'  21 
20.44!  21 
21.46  21 


12  34  31 .9 
12  36  26.2 
12  39    5.8 

12  42  28.8 
12  46  33.3 
12  51  17.0 

12  56  38.1 

13  2  34.51 

13  9  4.0 
13  16  4.8 
13  23  34.9 
13  31  32.4 
13  39  55.3 

13  48  42.0 

13  57  50.5 

14  7  19.0 
14  17  5.9 
14  27    9.5 

14  37  28.2 

14  48    0.4 

14  58  44.61  B7.07 

15  9  39.4    27.48 
15  20  43.3   27.83 

15  31  54.8   98.12 
+15  43  12.7448.36 


h     m 
21  40.0 

21  37.2 
21  34.5 

21  31.9 
21  29.5 

21  27.1 
21  24.8 
21  22.7 
21  20.6 
21  18.6 


9.34  21  16.7 
11.02  21  15.0  ' 
12.61 1  21  13.3 
14.13  21  11.7 
15J»5  21  10.2 


S2.41 
23.26 
1M.08 
24.81 
25.48 


8.6' 
7.2- 
5.9  I 
4.7  i 
3.5. 


21  2.4 
21  1.3 
21  0.3 
20  59.4 
20  58.5 


96.07  20  57.7 

96.00  20  56.9 

20  56.2 

20  55.5 

20  54.9 

20  54.3 
20  53.8 


Day  of  the  Month.  5th. 


Semidiameter 
Hor.  Parallax 


2i!o 

21.7 


lOth. 


19!3 
20.0 


16th. 


II 
17.9 

18.5 


Mth. 


](>!6 
17ia 


9:th. 


II 

15.4 
16.0 


Mth. 


14.4 


XoTB.~Xorth  declinations  are  nmrked  +,  south  declinations  — v 


VENUS,  1873. 


ddl 


GREENWipH  MEAN  TIME. 


JULY. 


AUGUST., 


§ 


O 


1 

I       « 

I    3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

IG 
17 
18 
19 
30 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

lUght 
AMoeuMoix. 


Ifoon, 


h    m     s 
3  33  14.80 

3  36  37.60 

3  40    3.27 

3  43  31 .75 

3  47    3.00 

3  50  36.94 
3  54  13.54 

3  57  52.72 

4  1  34.45 
4    5  18.69 

4  9  5.38 
4  12  &I.47 
4  16  45.94 
4  20  39.72 
4  24  35.78 

4  28  34.06 
4  32  34.51 
4  36  37.08 
4  40  41.73 
4  44  48.42 

4  48  57.09 
4  53    7.69 

4  57  20.18 

5  1  34.50 
5    5  50.64 

5  10  8.52 
5  14  28.10 
5  18  49.33 
5  23  12.18 
5  27  36.60 

5  32  2.54 
5  36  29.97 


Var.of 
R.A. 
fori 
Hour. 


Noon. 


Apparent 
Decimation 


Ifoon, 


a 
+8.389 
6.510 
8.696 
8.745 
8.858 


O        t         It 

+15  31  54.8 
15  43  12.7 

15  54  35.6 

16  6    2.3 
10  17  31.4 

6.970  16  29    1.7 

9.079  16  40  32.0 

9.186  16  52    1.2 

9.991  17    3  28.1 

9.9041  17  ]4  51.3 

9.495  17  26  10.0 

9.505  17  37  22.9 

9.603  17  48  28.9 

9.788  17  59  27.1 

9.883  18  10  16.0 


Var.of 
Dec 
fori 

Hour. 


Noon. 


9.974 
10.064 
10.151 
1OJ06 
10.390 

10.409 
10.481 
10.556 
10.635 
10.709 

10.781 
10.850 
10.918 
10.965 
11.001 


18  20  54.9 
18  31  22.6 
18  41  38.1 

18  51  40.6 

19  1  28.9 

19  11  2.1 
19  20  19.2 
19  29  19.5 
19  38  2.1 
19  46  26.1 

19  54  30.6 

20  2  15.1 
20  9  38.5 
20  16  40.2 
20  23  19.4 


11.119   20  29  35.4 
11.1731+20  35  27.6 


+98.19 
98.36 
93.54 
98.67 
98.75 

98.77 
98.75 
98.68 
98.55 
98.38 

98.17 
97.90 
97.00 
87.94 
96.84 

96.39 
95.91 
95.38 
94.89 
94.90 

93.55 
99.88 
99.15 
91.39 
90.60 

19.78 
18.93 
18.03 
17.11 
16.17 

15.18 
+14.17 


Meridian 
Paaaage. 


g 

ea 


li    m 
20  54.3 

20  53.8 

20  53.3 

20  52.9 

20  52.5 

20  52.2 
20  51.9 
20  51.0 
20  51.4 
20  51.2 

20  51.1 
20  51.0 
20  51.0 
20  51.0 
20  51.0 

20  51.1 
20  51.2 
20  51.3 
20  51.5 
20  51.6 

20  51.8 
20  52.1 
20  52.4 
20  52.7 
20  53.1 

20  53.5 
20  53.9 
20  54.3 
20  54.8 
20  55.3 

20  55.8 
20  56.3 


Daf  of  tbe  Month.  6th. 


jt 


Semidiamctor     13^ 
Uoff.  Parallax      14.0 


lOih. 


vi'.7 

13i2 


16th. 


i^!o 

12.4 


30th. 


11.4 
11.8 


25th. 


10.8 
11.2 


Mth. 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


Apparent 

mgbt 
Asoenaion. 


Kmm. 


h    m    8 
5  36  29.97 

5  40  58.83 

5  45  29.09 

5  50    0.72 

5  54  33.68 

5  59    7.91 

6  3  43.36 
6  8  20.02 
6  12  57.80 
6  17  36.67 

6  22  16.58 
6  26  57.48 
6  31  39.31 
6  36  22.04 
6  41    5.61 

6  45  49.96 
6  50  35.02 

6  55  20.76 

7  0  7.10 
7    4  54.00 

7  9  41.40 
7  14  29.24 
7  19  17.47 
7  24  6.06 
7  28  54.93 

7  33  44.05 
7  38  33.35 
7  43  22.80 
7  48  12.35 
7  53    1.95 


Var.ol 
R.A. 
furl 

Hour. 


Noon. 


a 
11.173 

11.939 

11.989 

11.346 

11.400 

11.459 
11.509 
11.550 
11.597 
11.641 

11.684 
11.794 
11.763 
11.796 
11.839 

11.863 
11.899 
11.918 
11.943 
11.965 

11.9S4 
19.009 
19.017 
19.030 
19.049 

19.050 
19.057 
19.0G3 
19.066 
19.067 


31     7  57  51.57 
321  8    2  41.18 


Apparent 
Declination 


Noon. 


+20  35  27.6 
20  40  55.4 
20  45  58.2 
20  50  35.1 
20  54  45.8 

20  58  29.7 

21  1  46.2 
21  4  34.6 
21  6  54.6 
21  8  45.6 

21  10  7.3 
21  10  59.0 
21  11  20.7 
21  11  11.5 
21  10  31.3 

21  9  19.7 
21  7  36.6 
21  5  21.5 
21  2  34.2 
20  59  14.6 

20  55  22.C 
20  50  57.7 
20  46  0.1 
20  40  29.4 
90  34  25.9 


20  27  49.3  llJU 

20  20  39.7  16.56 

20  12  57.2  19.96 

20    4  41.8  91.33 

19  55  53.5  99.69 


Var.of 
Dec. 
fori 

Hoor. 


Noon. 


+14.17 

13.14 

19.06 

11.00 

0.69 

8.76 
7.61 
6.43 
5.93 
4.09 

9.78 
1.53 

-  0.96 

-  1.03 
9.33 


3.64  21 
4.96  21 
6.30  21 
7.64 


Meridian 
Paaaage. 


h    in 
20  56.3 

20  56.9 

20  57.4 

20  58.0 

20  58.6 

20  59.3 

20  59.9 

21  0.6 
21  1.3 
21    2.0 


21 
21 
21 
21 
21 


2.8 
3.5 
4.3 
5.1 
5.9 


8.89 

10.95 
11.79 
13.09 
14.46 
15.83 


6.7 
7.5 
8.4 
21    9.2 
21  10.0 


21  10.9 
21  11.7 
21  12.6 
21  13.5 
21  14.4 

21  15.3 
21  16.2 
21  17.0 
21  17.9 
21  18.8 


19.067   19  46  32.r>|  94.O6  21  19.7 
19.066'+-19  36  38.8i-95.49|  21  20.6 


Day  of  the  Month.  4th. 


II 
10.3 

10.6 


Semidiamcter 
Hor.  Parallax 


9.8 
iOSi 


0th. 


II 
9.4 

9.7 


14th. 


9.0 
9.3 


19th. 


^7 
9.0 


94th. 


8.7 


29th. 


II    1 
8.1 

8.4 


t  pieftxed  to  the  hooriy  change  of  declination,  indicates  that  north  declinationa  ore  increaiing  and  aooth  decUnor 
tlona  are  decreoelng;  ->  indicatea  (hat  north  declinationa  are  decreasing  and  south  declinationa  increoaing. 


22<» 


VENUS,  18T3. 


GREENWICH  MEAN  TIME. 

• 

1 

1 

SEPTEMBER. 

OCTOBER. 

• 

1 

<3 

ApiMircnt  ■ 

Kight 
Aflceiision. 

■ 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Decimation 

Var.of 
Dec. 
fori 

floor. 

Meridian 
Passage. 

• 

1 
1 

Apparent 

lUgbt 
Aaceuaion. 

Var.of 

H.A. 

fori 

Ilonr. 

Apnarent 
Declination 

Var.of 
Deo. 

1.    for  1 
Hoar. 

Meiidian 
Faaaajge. 

Noon, 

Noon. 

Noon. 

Noan^ 

Noon. 

Noon. 

Noon. 

Noon. 
3-5©.57 

1 

h    m     s 
8    2  41.18 

8 

19.066 

+19  36  -ad'.s 

-95.49 

h    m 
21  20.6 

1 

h    m     8 
10  25    3.52 

B 

11.569 

0     1     $1 
+10  50  12. 

h    m 
21  44.4  1 

2 

8    7  30.72, 13.063 

19  26  12.6 

96.77 

21  21.5 

2 

10  29  40.94 

11.549 

10  26  12. 

9    60.38 

21  45.1 

3 

8  12  20.18. 19.058 

19  15  14.1 

98.19 

21  22.3 

3 

10  34  17.88  11.530 

10    1  54. 

4    61.16 

21  45.8 

4 

8  17    9.51 

19.053 

19    3  43.2 

99.45 

21  23.2 

4 

10  38  54.38  11.519 

9  37  17. 

5    61.99 

21  46.4 

5 

8  21  58.C7 

19.044 

18  51  40.4 

30.78 

21  24.1 

5 

10  43  30.45 

11.494 

9  12  22. 

6    69.65 

21  47.1 

1 

G 

8  26  47.G4 

19.0% 

18  39    5.9 

39.10 

21  25.0 

6 

10  48    6.10 

11.478 

8  47  10. 

5    63.35 

21  47.7 

7 

8  31  36.39 

19.026 

18  25  59.8 

33.41 

21  25.8 

7 

10  52  41.37 

11.469 

8  21  41. 

9    64.03 

21  48.4 

6 

8  36  24.89 

19.015 

18  12  22.5 

34.70 

2126.7 

8 

10  57  16.27 

11.447 

7  55  57. 

4    64.68 

21  49.0 

9 

8  41  13.10 

19.009 

17  58  14.1 

35.99 

21  27.5 

9 

11    1  50.82 

11.433 

7  29  57. 

4    65.3r 

21  49.6  1 

10 

8  46    1.01 

11.989 

17  43  35.0 

37.96 

21  28.4 

10 

11    6  25.05 

11.490 

7    3  42. 

7    65.91 

21  50.2 

1 

n 

8  50  48.59 

11.975 

17  28  25.5 

38.59 

21  29,2 

11 

11  10  58.98 

11.406 

6  37  14. 

1    66.48 

21  50.8 

12 

8  55  35.82 

11.960 

17  12  46.0 

39.77 

21  30.1 

12 

11  15  32.64 

11.397 

6  10  32. 

1    67.09 

21  51.4 

13 

9    0  22.66 

11.943 

16  56  36.8 

40.99 

21  30.9 

13 

11  20    6.04 

11.387 

5  43  37. 

4    67^ 

2i52.1 

14 

9    5    9.10 

11.996 

16  39  58.4 

43.90 

21  31.7 

14 

11  24  39.19 

11.377 

5  16  30. 

8   68.01 

21  62.7 

15 

9    9  55.11 

11.908 

16  22  51.1 

43.40 

21  32.5 

15 

11  29  12.13 

11.369 

4  49  13. 

0    68.46 

21  53.3 

IG 

9  14  40.68 

11.889 

16    5  15.3 

44.58 

21  33.3 

16 

11  33  44.90 

11.369 

4  21  44. 

7    68.80 

21  53.9 

17 

9  19  25.79 

11.870 

15  47  11.5 

45.73 

21  34.1 

17 

11  38  17.51 

11.356 

3  54    6. 

4    69.9^ 

21  54.5  , 

18 

9  24  10.43 

11.830 

15  28  40.4 

46.87 

21  34.9 

18 

11  42  50.00 

ii.3aa 

3  26  18. 

9    60.66 

21  55.1  1 

19 

9  28  54.57 

11.809 

15    9  42.2 

47.96 

21  35.7 

19 

11  47  22.40 

11.348 

2  58  23. 

0    69.99 

21  55.7  ' 

20 

9  33  38.21 

11.806 

14  50  17.5 

49.08 

21  36.5 

20 

11  51  54.73 

11.346 

2  30  19. 

4    70.30 

2156.3 

21 

9  38  21.33 

11.786 

14  30  26.8 

50.15 

21  37.2 

21 

11  56  27.02 

11.345 

2    2    8. 

7    70.58 

21  56.9 

22 

9  43    3.92 

11.764 

14  10  10.7 

51.90 

21  38.0 

22 

12    0  59.30 

11.345 

1  33  51. 

7    70.83 

21  57.5 

23 

9  47  45.98 

11.749 

13  49  29.6 

59.93 

21  38.7 

23 

12    5  31.60 

11.347 

1    5  29. 

3    71.04 

21  58.1 

24 

9  52  27.52 

11.790 

13  28  24.1 

53.24 

21  39.5 

24 

12  10    3.95 

11.350 

0  37    2. 

2    71.9^ 

21  58.7 

25 

9  57    8.52 

11.606 

13    6  54.7 

54.91 

21  40.3 

25 

12  14  36.39 

11.354 

+  0    630. 

9    71.38 

2159.3 

26 

10    1  48.99 

11.676 

12  45    2.2 

55.16 

21  41.0 

26 

12  19    8.94 

11.359 

-0  20    3. 

9    71.51 

21  60.9 

27 

10    6  28.93 

11.654 

12  22  47.2 

56.00 

21  41.7 

27 

12  23  41.64 

11.366 

0  48  41. 

2    71.60 

22    0.5 

28 

10  1 1    8.36 

11.639 

12    0  10.1 

57.00 

21  42.4 

28 

12  28  14.53 

11.375 

1  17  20. 

3    71.66 

29    1.1 

29 

10  15  47.25 

11.610 

11  37  11.6 

57.88 

21  43.1 

29 

12  32  47.64 

11.385 

1  46    0. 

6    71.69 

28    1.7 

30 

10  20  25.63 

11.589 

11  13  52.2 

58.74 

21  43.8 

30 

12  37  21.01 

11.397 

2  14  41. 

3    71.09 

22    2.3 

31 

10  25    3.52 

11.569 

10  50  12.3 

58.57 

21  44.4 

31 

12  41  54.68 

11.409 

2  43  21. 

7    71.67 

22    2.9 

32 

10  29  40.94 

11.549 

+10  26  12.9 

-60.3^ 

21  45.1 

32 

12  46  28.67 

11.494 

-3  12    1. 

0|-71.6l 

22    3.6 

Day 

of  the  Month.    Sd. 

Sth. 

re 

7.9 

llth. 

7:4 
7.6 

ISth. 

2td. 

23th. 

Day  of  the  Month.    Sd. 

• 

8th. 

ISCh. 

ISth. 

Std. 

MU. 

Sen 
Hoi 

It 
lidiameter       7.8 

•.  Parallax        8.1 

7.2 
7.4 

7:0 
7.2 

6.8 
7.1 

Semidiameter       6.7 
Hor.  Parallax        6.9 

6!5 
6.7 

6.6 

6:2 
6.5 

H 

6.1 
6.3 

»    1 
6.0 

6i2 

Note.— North 

decllnatiooB  are  marked  +,  aoath  decUnatlo 

na^. 

VENUS,  1873. 


^stS 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

'  1 

1 

Apparent 

iOght 
Aooension. 

Var.of 

K.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Pasaago. 

1 

1 

1 

ApiM&rent 

Kight 
Aaccneion. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Taaaagc. 

Noon, 

Noon. 

iVoon. 

Noon. 

I' 
-71.61 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    m     8 
12  40  28.G7 

11.494 

O        1        It 

-  3  12    1.0 

k    m 
22    3.6 

li    m     a 
15    8  52.98 

8 

19.481 

-16  20  39!3 

II 
-54.87 

b    n» 
22  28.1 

.    2 

12  51    3.04  11.441 

3  40  38.7 

71 .59 

22    4:2 

2 

15  13  53.11 

19.530 

16  42  23.3 

53.80 

22  29.2 

3 

12  55  37.88;  11.456 

4    9  13.8 

71.40 

22    4.9 

3 

15  18  54.42  19.579 

U    3  41.2 

f&M 

22  30.3 

4 

13    0  13.05{  11.477 

4  37  45.8 

71.95 

22    5.5 

4 

15  23  56.92  19.099 

•  17  24  32.2 

51.55 

22  31.4 

5 

13    4  48.75 

11.408 

5    6  13.8 

71.07 

22    6.2 

5 

15  29    0.62 

19.679 

17  44  55.5 

50.39 

22  32.6 

6 

13    9  24.98 

11.591 

5  34  37.0 

70.86 

22    6.8 

6 

15  34    5.53 

19.799 

18    4  50.5 

49.19 

22  33.7 

7 

13  14    1.7G  11.545 

6    2  54.6 

70.63 

22    7.5 

7 

15  39  11.63  19.779 

18  24  16.3 

47.96 

22  34.9 

8 

13  18  :I9.13  11.570 

6  31    6.5 

70.34 

22    8.2 

8 

15  44  18.93  19.899 

18  43  12.2 

46.70 

22  36.1 

9 

13  23  17.14 

11.507 

6  59  11.0 

70.03 

22    8.9 

9 

15  49  27.42 

19.879 

19    1  37.6 

45.41 

22  37.4 

10 

13  27  55.82 

11.696 

7  27    7.7 

60.69 

22    9.6 

10 

15  54  37.11 

19.926 

19  19  31.6 

44.06 

22  38.6 

11 

13  32  35.19 

11.656 

7  54  56.0 

69.39 

22  10.4 

11 

15  59  47.97 

19.977 

19  36  53.3 

49.73 

22  39.9 

.12 

13  37  15.30 

11.687 

8  22  35.1 

68.99 

22  11.1 

12 

16    4  50.98 

13.095 

19  53  42.2 

41.35 

22  41.2 

*13 

1^  41  56.18 

11.790 

8  50    4.1 

68.49 

22  11.9 

13 

16  10  13.14 

13.079 

20    9  57.7 

30.94 

22  42.5 

14 

13  46  37.84 

11.754 

9  17  22.2 

68.09 

22  12.6 

14 

16  15  27.41 

13.116 

20  25  89.0 

38.50 

22  4.3.8 

15 

13  51  20.33 

11.780 

9  44  28.6 

67.51 

22  13.4 

15 

16  20  42.78 

13.163 

20  40  45.4 

37.03 

22  45.1 

16 

13  56    3.68 

11.895 

10  11  22.5 

66.97 

22  14.2 

16 

16  25  59.22 

13.907 

20  55  16.2 

35.53 

22  46.5 

17 

14    0  47.92 

11.869 

10  38    3.1 

66.40 

22  15.0 

17 

16  31  16.70  13.950 

21    9  10.7 

34.01 

22  47.9 

18 

14    5  33.05 

11.900 

11    4  29.5 

65.80 

22  15.8 

18 

16  36  35.20  13.991 

21  22  28.5 

39.47 

22  49.3 

19 

14  10  19.12  11.940 

n  30  41.1 

65.16 

22  16.7 

19 

16  41  54.66 

13.331 

21  35    8.9 

30.90 

22  50.7 

20 

14  15    6.15 

11.060 

11  56  36.8 

64.48 

22  17.6 

20 

16  47  15.07 

13.369 

21  47  11.3 

90.30 

22  52.0 

,21 

14  19  54.16 

19.092 

12  22  16.1 

63.78 

22  18.4 

21 

16  52  36.36 

13.405 

21  58  35.1 

97.66 

22  53.4 

22 

14  24  43.18  19.064 

12  47  37.9 

63.04 

22  19.3 

22 

16  57  58.53 

13.440 

22    9  19.8 

96.04 

22  54.8 

23 

14  29  33.23  12.107 

13  12  41.5 

69.96  22  20.2 

23 

17    3  21.51   13.473 

1 

22  19  25.0 

94.38 

22  56.3 

24 

14  34  24.33!  13.158 

13  37  26.2 

6!.46  22  21.2 

24 

17    8  45.24'  13.504 

22  28  50.1 

99.79 

22  57.8 

tic 

14  39  16.50 

19.106 

14    1  51.1 

60.61 

22  22.1 

25 

17  14     9.70!  13.533 

22  37  34.7 

91.01 

22  59.3 

26 

14  44    9.75  19.913 

14  25  55.3 

50.74 

22  23.1 

26 

17  19  34.83 

13.560 

22  45  38.3 

19.99 

^    0.8 

27 

14  49     4.1119.988 

14  49  38.1 

58.83,  22  24.1 
57.88  22  25.0 

27 

17  25    0.58  13.585 

22  53    0.7 

17.57  23    2.3  ! 

28 

14  53  59.60  19.336 

15  12  58.G 

28 

17  30  26.89  13.607 

22  59  41.3 

15.89  23    3.8 

29 

14  58  56.24  19.384 

15  35  56.2 

56.91  22  26.0 

29 

17  35  53.71  13.697, 

23    5  40.0 

14.07  23    5.3 

30 

15    3  54.03  19.433 

1 

15  58  30.1 

55.91 

22  27.1 

30 

17  41  20.99' 13.644 

23  10  56.4 

19.30,  23    6.8 

31 

15    8  52.98  19.461 

16  20  39.3 

54.87 

22  28.1 

31 

1 
17  46  48.67  13.601 

23  15  30.2 

J0.59 

23    8.3  ; 

32 

15  13  5:).  1 1!  19.530 

-16  42  23.3 

-&3.8a  22  2i).2  1 

32    17  52  16.71! 
Day  of  the  Month. 

13.675, 

-23  19  21.3 

-  8.74  2:1     9.9    1 

Diir  of  the  Month.    2d. 

7th. 

5!8 
6.0 

1 
12th.   1 

57 
5.9  1 

1 

7th. 

5.7 

5.9 

99d. 

5.6 

5.8 

27th. 

2d. 

// 
5.5 

5.6 

7 

f 
* 

f 

th. 

// 
>.4 

>.6 

12th. 

It 
5.3 

5.5 

17th 

II 
5.3 

5.5 

.  22d. 

// 
5.2 

5.4 

27th.  32d. ; 

1 
'/        II 
5.2    5.2 

5.4    5.4 1 

8«iiiidiameter        5.1) 
11  >r.  Parallax        (i  1 

.5.5 
5.7 

Semidiameter 
ilor.  Parallax 

^  preAxetl  to  tbo  hourly 
tiona  arc  dccreaoing ; 

change  of  dec 
—  indicates  i 

linat 
bat  I 

ioi 

101 

n,  in 
thd 

ilicatea 
eclinat 

tliat  north  dccUnatJ 
ions  are  dccreaaing 

i(»ai 
andi 

in 

ith 

creasing  ai 
dccUnaUoE 

HlWMltl 

la  lucre 

bdeclina- 
oaing. 

324 


MARS,  18T3. 


■3 

AKcniiion. 

E.A. 

D^^lCliol.    tnM 

Ueridlsn 

Passage. 

1 

■5 

Aweusl'oB. 

var.M 

II.  A. 

DeSKSin. 

vnr.or 

MnidUn 

t 

Awn. 

A-«m. 

.■™.         .v™u 

1 

A'wn. 

Soon 

Som. 

ft-™. 

h    N.       . 

c      ,      „         ..         1.     m 

1.    m      . 

h      m 

I 

13  16  64.i;3 

M.69! 

-0    8-Jl.0-3J.57;  18  30,5 

1 

14  10  32.94|4-3.8as 

-11    2  32.9 

-19.38 

17  31.6 

2 

13  18  47.12 

4.C71 

G  10  20.0 

97.35    I8  2S.4 

3 

14  11  53.85 

n.7fla 

11  10  14.4 

18.07 

17  19.2  1 

3 

13  30  39.13 

4.E5fi 

6  30  13.8 

a).l:<   18  26.3 

3 

14  13  33.73 

3.7!n 

11  17  48.4 

ie.7( 

17  16.7  1 

i 

13  33  30.64 

4.836 

6  41    3.1 

%.in  18  24.3 

4 

14  14  53.57 

3.571 

II  %14.8 

18.4- 

17  14.2 

5 

13  34  3l.tiC 

*.BJS 

6  51  44.9 

M.07 

18  32.2 

5 

14  16  20.32 

3.IS33 

11  32  33.7 

18.13 

"■'•'] 

C 

13  20  12.17 

4.S93 

7    3  22.3 

J».« 

18  20.1 

6 

14  17  46.00 

a.5aG 

11  30  45.0 

17.81 

17    9-2  1 

7 

13  23    2.17 

t.m 

7  19  54.0 

18  17.0 

7 

14  10  12.47 

3,539 

11  40  48.6 

17.4S 

17    6.7  ' 

& 

13  119  51 .64 

<.KiO 

7  83  30.1 

tS.37 

IB  15.8 

8 

14  20  36.83 

3.4J0 

U  53  44.C 

17.17 

17    4.2 

9 

13  31  40.58 

4.558 

7  33  40.5 

95.73 

18  13.7 

0 

14  31  59.09 

3.440 

18    0  32.8 

18.85 

17    1.0 

10 

13  33  8[).D8 

4.60i 

7  43  55.0 

9S.49 

18  11.0 

10 

14  23  31.04 

3.388 

13    7  13.3 

18.53 

16  59.0  ; 

„ 

13  35  16.88 

4.481 

7  54    3.8 

Si.21 

19    9.4 

11 

14  24  48,63 

.„ 

12  13  46.0 

16.90 

16  56.4  ' 

12 

13  37    4.01 

4.45- 

8    4    6.7 

35.00 

IB    7.3 

12 

14  3G    2.04 

3.981 

13  20  10.8 

15.87 

16  53.6 

13 

13  38  50.7H 

4.433 

fi  14    3.8 

34.75 

18    5.1 

13 

14  27  20.15 

3.998 

13  3C  37.7    15.54 

16  51.1 

14 

13  40  36.87 

4.40J 

8  33  54.9 

34.50 

IB    2.9 

14 

14  38  3G.01 

3.ISS 

18  33  36.G    15.90 

IG  48.4 

IS 

13  48  ea.35 

4.3ffi 

8  33  39.8 

34.34 

18    0.7 

15 

14  29  53.87 

3.110 

13  38  37.4 

14.86 

IG  45.7  j 

16 

13  44    7.20 

i.3SS 

8  43  I8.G 

£3.» 

17  58.5 

IG 

14  31    G.10 

12  44  30.0 

14.59 

16  43.0 

17 

13  45  51.42 

4.C3 

8  52  51.1 

33.73 

17  5(5.3 

17 

14  32  18.C4 

9.887 

13  50  14.5 

16  40.3 

Iti 

13  47  34.98 

4.300 

9    3  17.3 

W.« 

17  54.1 

18 

14  33  39.58 

18  55  50.6 

13.83 

16  37.5 

19 

13  49  17.85 

4.971 

9  U  37.1 

33.19 

17  51.8 

19 

14  34  38.07 

9.B58 

13    I  18.3 

13.48 

16  34.7  1 

•na 

13  51    0.03 

9  30  50.5 

sa.K 

17  40.0 

30 

14  35  46.76 

9.790 

13    6  37.G 

13.13 

16  31.0 

21 

13  53  41.46 

4.311 

9  39  57.3 

39.84 

17  47.3 

31 

14  36  58.00 

3.79  • 

13  t1  48.3 

19.77 

10  30.0 

las 

13  54  23.17 

4.  ITS 

9  38  57.3 

9a.a6 

17  45.1 

32 

14  37  57.36 

3.849 

13  16  50.4 

19.41 

16  9G.I 

.!« 

13  56    3.10 

4. HI 

9  47  50.C 

33.08 

17  43.8 

33 

14  30    0.08 

9.578 

13  21  43.8 

13.04 

16  33.2  , 

34 

13  57  41.24 

4.114 

0  56  37.0 

31 .7q 

17  40.5 

34 

14  40    1.03 

9.501 

13  36  28.3 

11.87 

16  30.3 

35 

13  59  19-56 

10    5  16.G 

31.50 

17  38.3 

35 

14  41    0.13 

9.494 

13  31    3.0 

11.3D 

16  17.3 

IsG 

14'  0  57.05 

4.043 

10  13  49.3 

S1.91 

17  35.0 

26 

14  41  57.37 

9.345 

13  36  30.6 

.0.99 

16  !4.3 

i^J 

14    3  33.67 

4.007 

10  28  14.6 

SO.Bl 

17  33.5 

27 

14  43  53.69 

£.984 

13  30  48.3 

10.55 

16  11.3 

28 

14    4    0.3! 

10  30  33.9 

90.01 

17  31.2 

28 

14  43  46.05 

9.189 

n  43  56.8 

10.17 

16    8.2  ! 

*JD 

14    5  44.30 

3.031 

10  3d  43.0 

90.31 

17  38.8 

20 

14  44  37.40 

3.038 

13  47  56.3 

9.79 

10    5.1 

30 

14    7  18.08 

3.SD1 

ID  46  47.C 

90.00 

17  3C.4 

30 

14  45  3G.71 

9.01! 

13  51  46.8 

0.41 

16    2.0 

Isi 

14    8  51.01 

3.85] 

10  54  44.0 

ID.CS 

17  34.0 

31 

14  46  13.95 

1.93. 

13  55  38.1 

9.03 

15  58.8 

■Xi 

14  10  39.94 

l-3.i«9 

-11    2:«.!1 

-10J8 

17  21.6 

33 

14  4C  59.05 

H.aM 

-13  50    0.2-B.05 

15  55.6 

Day  of  Ibp  Month 

Isl.       Otii. 

■Kb.  1  Ulh. 

DsyoflboUontl. 

3d. 

lOth 

18th. 

MU. 

SpmidiaTDiilcr 
Hurizonlnl  P«ra 

Udi 

3.4  1     3X> 
5.9        6.2 

(i,ti 

4.0 
7.0 

Semidiameicr 
Horizoolal  Pnr 

IIbi 

1^ 
7.5 

4"e 

8.1 

1^ 
8.7 

^4 
9.4 

! 

1 

MARS,  18^3. 


S»5 


a 
o 

O 


1 

2 

3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

\6 
19 
20 

*2l 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 


GREENWICH  MEAN  TIME. 


MARCH. 


Appftrent 

Kigfat 
Aaceaaiwi. 


Atfott. 


Var.of 
ILA. 
fori 

Hoot. 


Xoon. 


h    m     a  s 
14  44  37.40  +3.096 

14  45  26.71  9.012 

14  46  13.95  1.934 

14  46  59.05  1.834 

14  47  41.97  1.743 

14  48  22.67  1.649 

14  49    1.11  IJ^ 

14  49  37.25  1.457 

14  50  11.05  1.358 

14  50  42.45  1.358 

14  51  11.42  1.156 

14  51  37.91  1.051 

14  52    1.87  0.945 

14  52  23.26  0.837 

14  52  42.01  0.736 

14  52  58.08  0.614 

14  53  11.43  0.499 

14  53  22.01  0.383 

14  53  29.77  0.964 

14  53  34.67  0.144 

14  53  36.6640.039 
14  53  35.70-0.103 

14  53  31.751  0J237 

U  53  24.78  0.353 

14  53  14.77  0.480 


14  53  1.68 
14  52  45.50 
14  52  26.21 
14  52  3.81 
14  51  38.28 


14  51    9.63 
14  50  37.89 


0.600 
0.739 
0.868 
0.998 
1.198 


1.358 
h-1.387 


Apparent 
Decunation. 

yar.of 
Deo. 
fori 

Hour. 

JVbon. 

Noon, 

Oil! 

-13  47  56.3 

II 
-9.79 

13  51  46.8 

9.41 

13  55  28.1 

9.03 

13  59    0.2 

8.65 

14    2  23.1 

8.36 

14    5  36.6 

7.87 

14    8  40.8 

7.48 

14  11  35.5 

7.08 

14  14  20.8 

6.60 

14  16  56.7 

6.30 

14  19  23.1 

5.90 

14  21  39.9 

5.50 

14  23  47.0 

5.09 

14  25  44.4 

4.68 

14  27  31.9 

4.37 

14  29    9.4 

3.85 

14  30  36.8 

3.43 

14  31  54.0 

3.00 

14  33    0.9 

9.57 

14  33  57.5 

3.14 

14  34  43.5 

1.70 

14  35  19.0 

1.35 

14  35  43.7 

0.81 

14  35  57.7 

-0.36 

14  36    0.8 

40.10 

14  35  53.0 

0.55 

14  35  34.2 

l.OI 

14  35    4.3 

1.47 

14  34  23.4 

1.93 

14  33  31.5 

3.39 

14  32  26.7 

3.84 

H4  31  15.0 

+3.30 

Meridian 
Passage. 


u    m 
6    5.1 

6    2.0 

5  58.8 

5  55.6 

5  52.3 

5  49.0 
5  45.7 
5  42.4 
5  39.0 
5  3.5.6 

5  32.1 
5  28.6 
5  25.0 
5  21.4 
5  17.7 


5  14.0 
5  10.3 
5    6.5 


5    2.7 

4  58.8 


4  54.9 
4  50.9 
4  46.9 
4  42.8 
4  38.7 

4  34.5 
4  30.3 
4  26.0 
4  21.6 
4  17.2 

4  12.8 
4    8.3 


Daj  of  tbe  Month. 


•tb. 


ji 
^*emidia]netcr  5.8 

Horizooul  Parallax     10J2 


Hth. 

«ld. 

({'.3 
11.1 

6.9 
12.0 

SOth. 


II 
7.4 

13.0 


APRIL. 


o 

I 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Var.of 
RA. 
fori 

Hoar. 


Koon. 


h  m  a 
4  50  37.89 
4  50  3.07 
4  49  25.20 
4  48  44.30 
4  48    0.38 

4  47  13.^9 
4  46  23.68 
4  45  30.99 
4  44  35.47 
4  43  37.19 

4  42  36.20 
4  41  32.59 
4  40  26.45 
4  39  17.84 
4  38    6.84 

4  36  53.57 
4  35  38.15 
4  34  20.69 
4  33  1.31 
4  31  40.14 

4  30  17.33 
4  28  53.04 
4  27  27.42 
4  26  0.64 
4  24  32.87 

4  23  4*>? 
4  21  35.09 
4  20  5.44 
4  18  35.54 
4  17    5.57 


Koon, 


8 

-1.387 
1.515 
1.641 
1.767 
1.893 

3.015 
3.136 
9.355 
3.371 
3.485 

3.596 
3.704 
9.808 
9.900 
3.006 

3.098 
3.186 
3.369 
3.346 
3.417 

3.483 

3.541 
3.593 
3.637 
3.675 

3.705 
3.797 
3.743 
3.748 
3.74t 


Apnaren't 
Declination. 


Noon. 


Var.of 
Dec. 
fori 

Hour. 


iVbofi. 


-14  31  15.0 
14  29  50.4 
14  28  14.9 
14  26  28.7 
14  24  31.9 

14  22  24.5 
14  20  6.5 
14  17  38.2 
14  14  59.6 
14  12  11.0 

14  9  12.5 
14  6  4.1 
14  2  46.2 
13  59  19.0 
13  55  42.8 

13  51  57.8 
13  48  4.3 
13  44  2.6 
13  39  53.2 
13  35  36.4 

13  31  12.9 
13  26  43.2 
13  22  7.9 
13  17  27.5. 
13  12  42.7 


Meridian 
Passage. 


13    7  54.2 

13  3  2.8| 
12  58  9.2 
12  53  14.21 

12  48  18.(^ 


+  3.30 
3.75 
4.90 
4.65 
5.09 

5.53 
5.96 
8.39 
6.83 
7.83 

7.64 
8.05 
8.44 
8.83 
9.19 

9.55 

9.90 

10.33 

10.55 

10.84 

11.11 

11.36| 

il.58| 

11.78 

11.95 

19.09 

19.l9j 

19:971 

19.31 

19.391^ 


4  15  35.72   3.738    12  43*22.9,  19.30 
4  14    6.19,-3.72i!-12  38  28.4+19.34 


T    lu 
4    8.3 

4    3.8 

3  59.2 

3  54.6 

3  49.9 

3  4.5.1 
3  40.3 
3  35.5 
3  30.6 
3  25.7 

3  20.8 
3  15.7 
3  10.7 
3  5.6 
3    0.5 

2  55.3 
2-60.1 
2  44.9 
2  39.6 
2  34.3 

2  29.0 
2  23.7 
2  18.3 
2  12.9 
2    7.5 

2  2.1 
156.7 
1  51.3 
1  45.9 
1  40.5 

1  35.0 
1  29.6 


Day  of  the  Month. 


7th. 


II 
7.9 


Semidiameter 
Horizontal  Parallax     13.9 


16th. 

8:;4 

14.7 

23d. 

Ust.  ' 

1 

II 
8.8 

15.4 

1* 
9.0 

15.7 

i  piTflxed  to  the  hoorly  change  of  declination,  indicates  that  north  declinations  are  increasing  and  soath  declina- 
tieoa  an  decfcaalng :  ~  indicatea  that  north  declinations  are  decreasing  and  south  declinations  incrooalng. 


3= 


S=3E 


\b 


S26 


MARS,  1873< 


GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


a 

o 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 


Apparent 

Kight 
Ascension. 


Ifoon. 


]i    m   'B 
14  15  35.72 

14  14    6.19 

14  12  37.14 

14  11    8.77 

14    9  41.26 


14 
14 
14 
14 
14 


8  14.76 
6  49.44 
5  25.46 
4  2.96 
2  42.09 


Var.of 
RA. 
fori 
Hour. 


Noon. 


Apparent 
Declination. 


Koon. 


14  1  22.96 
14  0  5.76 
13  58  50.57 
13  57  37.52 
13  56  26.71 

13  55  18.24 
13  54  12.24 
13  53  8.80 
13  52  8.01 
13  51    9.94 

13  50  14.68 
13  49  22.31 
13  48  32.87 
13  47  46.43 
13  47    3.05 

13  46  22.77 
13  45  45.62 
13  45  11.63 
13  44  40.82 
13  44  13.22 


13  43  48.84 


32  1 13  43  27.66 


s 
-3.738 

3.791 

3.697 

3.665 

3.626 

3.581 
3.528 
3.469 
3.404 
3.334 

3.358 
3.176 
3.089 
9.998 
9.909 

9.809 
9.697 
9.586 
2.477 
9.361 

9.943 
9.191 
J  .996 
1.873 
1.743 

1.613 
1.489 
1.350 
1.917 
1.083 


0.949 
-0.816 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


O        t         II 

-12  43  22.9 
12  38  28.4 
12  33  35.8 
12  28  45.8 
12  23  59.3 

12  19  17.1 
12  14  39.9 
12  10  8.4 
12  5  43.3 
12  1  25.4 

11  57  15.2 
11  53  13.4 
11  49  20.7 
11  45  37.6 
11  42  4.6 

11  38  42.3 
11  35  31.3 
11  32  32.2 
11  29  45.3 
11  27  1L3 

11  24  50.5 
11  22  43.2 
11  20  49.8 
11  19  10.8 
11  17  46.5 

11  16  37.3 
11  15  43.2 
11  15,  4-5 
11  14  41.3 
11  14  33.8-  0.09 


II 

+19.30 
13.24 
12.14 
13.01 
11.85 

11.66 
11.44 
11.18 
10.90 
10.59 

10.93 
9.89 
9.50 
9.09 
8.66 

8.90 
7.71 
7.21 
6.69 
6.15 

5.59 
5.01 
4.43 
3.83 
3.90 

9.57 
1.93 

i.r9 

-f-0.64 


11  14  42.1 
-11  15    6.1 


0.67 
-  1.39 


Meridian 
Passage. 


li    m 
\i  35.0 

11  29.6 

11  24.2 

11  18.8 

11  13.5 

11  8.1 
11  2.8 
10  57.5 
10  52.2 
10  46.9 

10  41.7 
10  36.5 
10  31.3 
10  26.2 
10  21.1 

10  16.1 
10  11.1 
10  6.1 
10  1.2 
9  56.3 

9  51.5 
9  46.7 
9  42.0 
9  37.3 
9  32.7 

9  28.1 
9  23.6 
9  19.1 
9  14.7 
9  10.3 

9*  6.0 
9    1.7 


Day  of  the  Month. 


1st. 


Semidiameter 
Horizontal  ParalJax 


II 
9.0 

15.7 


9th. 


II 
8.9 

15.6 


17th. 


II 
8.7 

15.3 


2(th. 


4a 

14.8 


I 

o 

& 

P 


1 
2 
3 
4 
5 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kight 
Ascension. 


Noon, 


h    m    s 
13  43  27.66 

13  43    9.67 

13  42  54.89 

13  42  43.30 

13  42  34.88 

13  42  29.59 
13  42  27.38 
13  42  28.24 
13  42  32.16 
13  42  39.10 

13  42  49.01 
13  43  1.86 
13  43  17.64 
13  43  36.30 
13  43  57.78 

13  44  22.07 
13  44  49.14 
13  45  18.96 
13  45  51.48 
13  46  26.69 

13  47  4.55 
13  47  45.01 
13  48  28.06 
13  49  13.65 
13  50    1.76 

13  50  52.34 
13  51  45.36 
13  52  40.79 
13  53  38.57 
13  54  38.68 


Var.of 
RA. 
fori 

Hoar. 


Noon. 


s 

-0.816 
0.683 
0.549 
0.417 
0.985 

0.156 

-0.028 

+0.100 

0.236 

0.351 

0.474 
0.597 
0.718 
0.836 
0.954 

1.070 
1.185 
1.299 
1.411 
1.533 

1.639 
1.740 
1.847 
1.953 
9.056 

9.159 
9.960 
9.358 
9.456 
9.553 


Apparent 
Dedluation. 


Noon, 


O        I 

-11  15 


II 
6.1 


13  55  41.07   9.646.  13  16  50.1 


11  15  45.7 
11  16  41.1 
11  17  52.2 
11  19  18.8 

11  21  0.8 
11  22  57.9 
11  25  9.9 
11  27  36.9 
11  30  18.7 

11  33  14.9 
11  36  25.2 
11  39  49.6 
11  43  27.9 
11  47  19.7 

11  51  24.9 

11  55  43.1 

12  0  14.3 
12  4  58.2 
12    9  54.6 

12  15  3.3 
12  20  24.0 
12  25  56.4 
12  pi  40.5 
12  37  35.9 

12  43  42.3 
12  49  59.6 

12  56  27.4 

13  3  5.2 
13    9  52.8 


Var.of 
Deo« 
fori 

Hotir. 


Noon, 


II 

h-  1.32 

1.98 
9.63 
3.29 
3.99 

4.56 
5.19 
5.81 
6.43 
7.04 

7.64 
8JD 
8.81 
9.38 
9.94 

10.49 
11.03 
n.57 
12.09 
13.61 

13.11 
13.61 
14.10 
14.57 
15.04 

15.50 
15.94 
16.37 
16.78 


17.19 


Meridian 


h     m 
9    1.7 

8  57.5 

8  53.3 

8  49.2 

8  45.2 

8  41.2 
8  37.2 
8  33.3 
8  29.5 
8  25.7 


8  21.9  I 
8  18.2  I 
8  14.6  I 
8  11.0  ' 
8    7.4 

I 

I 
8  3.9  j 
8  0.4 
7  57.0 
7  53.6 
7  50.3 

7  47.0  , 
7  43.8  i 
7  40.6  ; 
7  37.4  ! 
7  34.3 

7  31.2 
7  88.2 
7  25.2 
7  22.2 

7  19.3 


17.58     7  16.4 


13  56  45.70,+S.739;-13  23  56.7^17.96;    7  13.5 


Day  of  the  Month. 


2d. 


n 

Semidiameter  8.0 

Horizontal  Parallax     14.1 


10th. 

18Ch. 

Mth. 

7:6 
13.3 

1.2 
12.5 

67 
11.8 

1 

KoTB.~North  declinations  ore  marked  +« soatb  declinations  — ^ 


MARS,  1873. 


2^7 


GREENWICH  MEAN  TIME. 


a 
s 


P 


1 

2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


JULY. 


ApMurent 

Right 
Afloension. 


Koon. 


Var.of 

R.A. 

fori 

Hoar. 


Aoon. 


k    m    a      i    « 
13  55  41.07+9.646 


AppArait 
BecliiutUon. 


Noon. 


II 


13  50  45.70 
13  57  52.52 


9.739 
9.809 


13  59     1.40,   9.918 

14  0  12.5d'  3.006 


14 
14 
14 
14 
14 


1  25.76 

2  40.98 

3  58J22i 

5  17.42 

6  38.5G 


14  8  1.63 
14  9  26.58 
14  10  53.39 
14  12  22.02 
14  13  52.44 

14  15  24.66 
14  16  58.65 
14  18  34.39 
14  20  11.64 
14  21  5J.00 

14  23  31.85 
14  25  14.3b 
14  26  56.57 
14  28  44.39 
14  30  31.82 

14  32  20.85 
14  34  11.47 
14  36  3.64 
14  37  57.34 
14  39  52.56 


3.099 
3.176 
3.959 
3.341 
3.491 

3.501 
3.579 
3.655 
3.730 
3.805 

3.880 
3.953 
4.095 
4.096 
4.167 

4.937 
4.»7 
4.375 
4.443 
4.510 

4.576 
4.641 
4.706 
4.769 
4.839 


Var.of 
Dec 
fori 

Hour. 


Noon. 


-13  16  50.1 
13  23  56.7 
13  31  12.2 
13  38  36.4 
13  46    8.9 

13  53  49.3 

14  1  37.2 
14  9  32.5 
14  17  34.8 
14  25  43.8 

14  33  59.3 
14  42  20.9 
14  50  48.3 

14  59  21.3 

15  7  59.6 

15  16  42.9 
15  25  31.0 
15  34  23.8 
15  43  20.8 

15  52  21.9 

16  1  26.9 
16  10  35.6 
16  19  47.6 
16  29  2.7 
16  38  20.7 


II 
-17.58 

17.96 

18.33 

18.68 

19.09 

19.34 
19.65 
19.95 
90.94 
90.51 

•90.77 
91.09 
91.98 
91.49 
91.70 

91.91 
29.10 
S2.99 
99.46 
99.63 

99.79 
99.93 
23.07 
23.19 
93.30 


93.40 
93.50 


16  47  41.1 

16  57    3.9 

17  6  28.8!  23.58 
17  15  55.5  23.64 
17  25  23.5    23.69 


14  41  49.27i  4.894    17  34  52.7   23.74 


14  43  47.45|-M.954:-17  44  22.8-23.77 


Meridian 


h    m 
7  16.4 

7  13.5 

7  10.7 

7  7.9 

7  5.2 

7  2.5 
6  59.8 
6  57.2 
6  54.6 
6  52.0 

6  49.4 
6  46.9 
6  44.5 
6  42.0 
6  39.6 

6  37.2 
6  34.8 
6  32.5 
6  30.2 
6  27.9 

6  25.6 
6  23.4 
6  21.2 
6  19.1 
6  16.9 

6  14.8 
6  12.7 
6  10.7 
6  8.6 
6    6.6 

6  4.6 
6    2.6 


Dmy  of  ilM  Honth. 


4tlL 


Semidiameter  6.3 

Horizootal  Parallax     11.1 


19th. 


90th. 


d'.o 

10.5 


It 

5.7 
9.9 


98th. 


II 
5.4 

9.4 


AUGUST. 


3 

I 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
AacensioD. 


Noon, 


Var.of 
RA. 
fori 

Honr. 


Noon. 


Apparent 
Declination. 


Var.of 
Dec. 
fori 

Ilonr. 


Noon. 


I. 


I 


Noon. 


h    m     s      I    8 
14  43  47.45+4.954 


14  45  47.07 


5.014 


14  47  48.12|  5.073 
14  49  50.58^  5.139 
14  51  54.441  5.169 


14  53  59.67  5.946 

14  56    6.25;  5.309 

14  58  14.17|  5.358 

15  0  23.43-  5.414 


O  /  II     [         II 

■17  44  22.8-93.n 

17  53  53.6!  33.79 

18  3  24.71  93.80 
18  12  55.7  93.79 
18  22  26.4    93.77 


18  31  56.6  23.74 

18  41  26.0,  23.70 

18  50  54.3;  23.65 

19  0  21.3:  23.59 


15    2  34.01    5.468t   19    9  46.6>  23.59 


15  4  45.90 
15  6  59.08 
15  9  13.56 
15  11  29.31 
15  13  46.32 

15  16  4.59 
15  18  24.11 
15  20  44.68 
15  23  6.90 
15  25  30.15 

15  27  54.62 
15  30  20.31 
15  32  47.21 
15  35  15.29 
15  37  44.55 

15  40  14.98 
15  42  46.56 
15  45  19.28 
15  47  53.11 
15  50  28.05 

15  53    4.09 


5..''*29 
5.576 
5.630 
5.689 
5.735 

5.787 
5.839 
5.891 
5.943 

6.045 
6.096 
6.145 
6.195 
6J944 

6.999 
6.340 
6.386 
6.433 
6.479 

6.594 


15  55  41.21  +6.S69H22  22  23.6-19.44 


19  19  10.1 
19  28  31.6 
19  37  50.8 
19  47    7.5 

19  56  21.4 

20  5  32.2 
20  14  39.8 
20  23  44.0 
20  32  44.5 
20  41  41.1 


93.44 
93.35 
93.25 
93.14 
23.02 

29.80 
99.75 
29.60 
S2.44 
S9.27 


20  50  33.4    99.091 

20  59  21.4   91.91 

21  8    4.8,  91.71 


21  16  43.4 


91.50 


21  25  16.8*  91.98 

21  33  44.7  91.04 

21  42    6.8  90.80 

21  50  23.0  90J»> 

21  58  33.0  90.99 

22  6  36.6i  90.01 


22  14  33.6 


19.73 


Meridian 
Paaaoge. 


h  in 
6  2.6 
6  0.7 
5  58.8 
5  56.9 
5  55.0 

5  53.2 
5  51.4 
5  49.6 

5  47.8 
5  46.0 

5  44.3 
5  42.6 
5  40.9 

5  39.2 

6  37.5 

5  35.9 
5  34.3 
5  32.7 
5  31.1 
5  29.6 

5  28.1 
5  26.6 
5  25.1 
5  23.6 
5  22.1 

5  20.7 
5  19.3 
5  17.9 
5  16.5 
5  15.2 

5  13.9 
5  12.5 


Day  of  the  Month. 


6th. 


ijemidiaroeter 
Horizontal  Parallax 


II 
5.1 

9.0 


ISth. 

9Ut 

ASi 

II 
4.7 

8.6 

8i2 
1 

9«th. 
7.9 


+  piellxad  to  the  houriy  change  of  deoUnation,  indicates  that  north  <to€Hntttlfl(na  are  Increasing  and  sooth  declina- 
tions an  decreasing:  —  indicates  that  north  declinations  are  decroosing  and  south  decUnatkma  Increasing. 


9»S 


MARS,  1873. 


GREENWICH  MEAN  TIME. 


/ 


SEPTEMBER. 


OCTOBER. 


c3 
P 


1 

2 
3 
4 
5 

G 

7 

8 

9 

10 

11 
V2 
13 
14 
15 

16 
17 

16 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 
AAcenaioQ. 


Kocn. 


li    in     B 
15  55  41.21 

15  58  19.40 

16  0  58.63 
16  3  36.90 
16    6  20.18 

16  9  2.46 
16  11  45.78 
16  14  30.06 
16  17  15.32 
16  20    1.54 

16  22  48.72 
16  25  36.85 
16  28  25.90 
16  31  15.88 
16  34    6.79 

16  36  58.60 
16  39  51.30 
16  42  44.89 
16  45  39.36 
16  48  34.69 

16  51  30.65 
16  54  27.85 

16  57  25.66 

17  0  24.27 
17    3  23.65 

17  6  23.78 
17  9  24.66 
17  12  26.25 
17  15  28.53 
17  18  31.48 

17  21  35.09 


'Ht.560  -22  22  23.6 
6.613  22  30  6.4 
6.656  22  37  41.7 
6.699   32  45    9.3 


Var.of 

RA. 

fori 

Hour. 


Noon. 


Apparent 
Declination 


Noon. 


25 
17  24  39.34l+7.e9o|-25 


6.741 

6.783 
6.835 
6.865 
6.906 
6.946 

6.986 
7.025 
7.063 
7.109 
7.140 

7.177 
7.914 
7.951 
7.987 
7.383 

7.358 
7.309 
7.495 
7.458 
7.490 

7.591 

7.559i 

7.581 

7.609 

7.637 

7.664 


22  52  28.8 

22  59  40.1 

23  6  43.0 
23  13  37.4 
23  20  22.9 
23  26  59.3 

23  33  26.4 
23  39  44.0 
23  45  52.0 
23  51  50.0 

23  57  38.0 

24  3  15.7 
24  8  42.9 
24  13  59.4 
24  19  5.0 
24  23  59.5 

24  28  42.7 
24  33  14.4 
24  37  34.4 
24  41  42. 
24  45  38. 

24  49  22.2 
24  52  53.4 
24  56  12.0 

24  59  17.7 

25  2  10.4 


Vftr.of 
Dec. 
fori 

Hour. 


Noon. 


4  50.0 
7  16.3 


u 
-19.44 

19.13 

16.81 

18.48 

18.14 

17.80 
17.45 
17.08 
16.71 
16.39 

15.93 
15.53 
15.13 
14.71 
14.99 

13.85 
13.41 
13.96 
19.50 
19.04 

11.56 
11.08 
10.50 
10.09 
9.58 

9.06 
8J>4 
8.01 
7.47 
6.93 

6.37 
-  5.81 


Meridian 
Passage. 


h  m 
5  12.5 
5  11.2 
5  9.9 
5  8.7 
5    7.4 


5 
5 
5 
5 
5 


6.2 
5.0 
3.8 
2.6 
1.4 


5  0.3 
4  59.1 
4  58.0 
4  56.9 
4  55.8 

4  54.7 
4  53.7 
4  52.6 
4  51.6 
4  50.6 

4  49.6 
4  48.6 
4  47.6 
4  46.7 
4  45.7 

4  44.8 
4  43.9 
4  42.9 
4  42.0 
4  41.1 

4  40.3 
4  39.4 


Day  of  the  Month. 


•tb. 


4.3 


Semidiameter 
Horizontal  Parallax      7.6 


Mtb. 

Md. 

7.3 

4.0 
7.0 

SOtJL 


d'.9 
6.8 


§ 


o 


1 

2 

3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

lUght 
Aaoension. 


Noon. 


Var.of 

RA. 

fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon. 


h    m     B 
17  21  35.09+7.664 

17  24  39.34  7.690 

17  27  44.20  7.715 

17  30  49.64  7.739 

17  33  55.66  7.769 

17  37    2.23  7.785 

17  40    9.35  7.807 

17  43  16.98  7. 

17  46  25.12  7.849 

17  49  33.751  7.869 

17  52  42.84  7.888 

17  55  52.39  7.907 

17  59    2.38  7.925 

18  2  12.79  7.949 
18    5  23.60  7.959 

18    8  34.80  7.975 

18  11  46.37  7.990 

18  14  58.29  6.004 

18  18  10.55  8.017 

18  21  23.12  8.030 

18  24  35.98  8.043 

18  27  49.11  8.0sa 

18  31    2.48  8.069 

18  34  16.07  8.071 

18  37  29.86  8.079 

18  40  4:).84  8.086 

18  43  57.98  8.099 

18  47  12.24  8.097 

18  50  26.62  8.101 

18  53  41.09  8.104! 

18  56  55.62  8.107 


// 


Var4>f 
Dec. 
fori 

Honr, 


Noon. 


II 


-25    4  50.0-6.37 


25  7  16.3 
25  9  29.0 
25  11  28.1 
25  13  13.5J 

25  14  45.1 
25  16  2.6 
25  17  6.0 
25  17  55.1 

25  18  29.8 


Meridian 
Paaaage. 


5.81 
5.95 
4.68 
4.10 

3.58 
9.94 
9.34 
1.74 
1.14 


25  18  50.0-0.54 
25  18  55.7+  0.07 
25  18  46.8  0.68 


25  18  23.2 
25  17  44.7 

25  16  51J2 
25  15  42.7 
25  14  19.2 
25  12  40.5 
25  10  46.7 

25  8  37.6 
25  6  13.1 
25  3  33.2 
25  0  38.0 
24  57  27.3 

24  54  1.2 
24  50  19.6 
24  46  22.5 
24  42  9.9 
24  37  41.8 

24  32  58.2 


1.30 
1.99 

S.54 
3.17 
3.80 
4.43 
5.06 

5.70 
6.34 
6.06 
7.« 
8J97 

8.91 

9.56 

10.80 

10.85 

11.40 

19.14 


19    0  10.20+6.108-24  27  59.2+]9.78{ 


I 


I 


h   a 
4  40.3 

4  39.4 

4  38.5 

4  37.7 

4  36.8 

4  36.0 
435^ 
4  34.4 
4  33.6 
4  32.8 

4  32.0 
4  31.2 
4  30.4 
4  29.7 
4  28.9 


4  28.2 
4  27.4  I 
4  20.7 
4  25.9 
4  25.2 

4  24.5 
4  23.7 
4  23.0 
4  22.3 
4  21.6 

4  20.9 
4  20.2 
4  19.5 
4  18.8 
4  18.1 

4  17.4 
4  16.7 


Day  of  the  Month. 


8th. 


Semidiameter  3.7 

Horizontal  Parallax      6.6 


16ih. 


3'.6 
6.4 


Mth. 


It 
3.5 

6i2 


tSd. 


11 
3.4 

6.0 


KOTX.— Xorth  docUnationa  are  marked  +,  Bonth  decUnAtions  — . 


M  ARS,  1873< 


^29 


GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


a 
o 


a 


I 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

IG 
17 
Id 
19 
20 

21 
22 
23 
24 
25 

26 
27 
2d 
29 
30 

31 
32 


Apparent 

Kiglit 
Atoension. 


Var.of 
K.A. 
fori 

lloor. 


liOOHL 


19 
19 
10 
19 


m      B 
0  10.20 

3d4.81 

6  39.42 

9  54.02 


Noon, 


19  13    8.59 

19  16  23.12 
19  19  37.G0 
19  22  51.99 
19  26  6.29 
19  29  20.48 

19  32  34.57 
19  35  46.54 
19  39  2.36 
19  42  16.02 
19  45  29.52 

19  48  42.84 
19  51  55.96 
19  55    8.88 

19  58  21.59 

20  1  34.06 

20  4  46.28 
20  7  56.24 
20  II  9.92 
20  14  21.32 
20  17  3S.42 

20  20  43.20 
20  23  53.64 
20  27  3.75 
20  30  13.51 
20  33  ^.91 

20  36  31.94 
20  39  40. 


I 
-f8.108 

8.109 

8.109 

8.108 

8.106 

8.104 
8.101 
8.096 
8.004 
8.069 

8.065 
8.079 
8.079 
8.006 
8.059 

8.051 
8.049 
8.004 
8.0^5 
8.014 

8UXM 
7.903 
7.061 
7.960 
7.056 

7.049 
7.998 
7.914 

7.i 
7.664 


-24  27  59.2rH9.78 


60{+ 


Aimarent 


Aimare 
Declinatj 


nation. 


Noon, 


II 


Var.of 
Dee. 
fwl 
Hoar. 


Koon. 


I' 


7. 
•7.853f 


24  22  44.7 
24  17  14.9 
24  11  29.7 
24    5  29.1 

23  50  13.4 
23  52  42.6 
23  45  56.5 
23  38  55.3 
23  31  39.0 

23  24  7.8 
23  16  21.7 
23  8  20.8 
23  0  5.2 
22  51  34.9 

22  42  50.1 
22  33  50.8 
22  24  37.2 
22  15  9.3 
22    5  27.2 

21  55  31.2 
21  45  21.3 
21  34  57.5 
21  24  20.2 
21  13  29.4 

21    2  25.3 

20  51  8.0 
20  39  37.8 
20  27  54.8 
20  15  59.1 


20    3  50.9 
kl9  51  30. 


13.49 
14.06 
14.70 
15.34 

15.97 
16.60 
17.93 
17.86 
18.49 

19.11 
19.73 
90.34 
90.96 
91.57 

99.17 
a.77 
93.36 
93.96 
94.54 

95.19 
95.7t) 
96J27 
96.84 
97.39 

97.94 
98.49 
99.09 
99.56 
30.06 


41401 


30.601 
.11 


Meridian 
Passage. 


li    m 
10.7 

16.0 

15.3 

14.6 

13.9 

13.2 
12.5 
11.8 
11.1 

10.4 

9.7 
9.0 

8.2 
7.5 
6.8 

6.1 
5.4 
4.6 
3.9 
3.2 

2.4 

1.7 
0.9 
0.2 
3  59.4 

3  58.7 
3  57.9 
3  57.1 
3  56.3 
3  55.5 

3  54.8 
3  54.0 


Day  of  Uia  Month. 


!•! 


Hemidtameter 
llorisontftl  Parallax 


3.4 

6.0 


9th. 

17th. 

u 

// 

3.3 

3.2 

5.8 

5.6 

95th. 


O 
C3 


1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Ap|)arent 

liigbt 
Aaoonsion. 


Noma, 


Var.of 
liA. 
fori 
Hour. 


Noofi. 


h    m     s  8 
20  36  31 .94  +7.609 

20  39  40.60  7.853 

20  42  48.87  7.837 

20  45  56.76  7.891 

20  49    4.26  7.604 

20  52  11.37  7.788 

20  55  18.07  7.771 

20  58  24.37  7.754 

21  1  30.27  7.737 
21    4  35.70  7.7ao 

21    7  40.85  7.704 

21  10  45.53  7.687 

21  13  49.81  7.670 

21  16  53.69  7.653 

21  19  57.16  7.636 

21  23    0.21  7.619 

21  26    2.86  7.609 

21  29    5.11  7.565 

21  32    6.95  7.566 

21  35    8.37  7.550 

21  38    9.37  7.533 

21  41    9.95  7.516 

21  44  10.12  7.499 

21  47    9.88  7.48! 

21  50    9.22  7.464 

21  53    8.13  7.446 

21  56    6.63  7.499 

21  59    4.71  7.411 

22  2    2.37  7.394 
22    4  59.61  7.3n 


Apparent 
Declluaticm. 


yoon. 


o 

-20 


I     II 
3  50.9 


Var.of 
Deo. 
fori 

Honr. 


Noon. 


22    7  56.45    7.360 

22  10  52.8a+7.343-12  20  23.3 


19  51  30.4 
19  38  57.7 
19  26  12.9 
19  13  16.3 

19  0  8.2 
18  46  46.6 
18  33  17.7 
18  19  35.7 
18    5  42.6 

17  51  38.8 
17  37  24.3 
17  22  59.5 
17  8  24.4 
16  53  39.2 

16  38  44.1 
16  23  39.4 
16  8  25.21 
15  53  1.7 
15  37  29.01 

15  21  47.4 
15  5  57.1 
14  49  58.3 
14  33  51.3 
14  17  36.2 


Meridian 
Passage.  { 


II 
+30.60 

31.11 

31.09 

39.11 

39.60 

33.06 
33.55 
3-1.09 
34.48 
34.94 

35.36 
35.89 
36.95 
36.67 
37.09 

37.50 
37.89 
36.98 
36.67 
39.05 

39.49 
39.77 
40.19 
40.46 
40.79 


14  1  13.3 
13  44  42.8 
13  28  4.8 
13  11  19.6 
12  54  27.5 

12  37  23.7 


h  nt 
3  54.8 
3  54.0 
3  53.2 
3  52.3 
3  51.5 

3  50.7 
3  49.9 
3  49.0 
3  48.2 
3  47.3 


3  46.5; 
3  45.6  - 
3  44.7  I 
3  43.9  I 
3  43.0  i 


3  42.1 
3  41.2 
3  40.3 
3  39.4 
3  38.4 


r,  I 


41.11 
41.43 
41.74 
49.03 
49.31 

43.50 
+40.86 


3  37. 
3  36.6 
3  35.6 
3  34.7 
3  33.7 

3  32.8  ' 
3  31.8 

3  30.8  < 
3  29.9  , 
3  28.9 

3  27.9  ' 
3  26.9 


Day  of  the  Month.   Id. 


3.1 

5.5 


H 


Semidiameter     3.0 
Hor.  Parallax      5.3 


llth. 

mh. 

97th. 

Uth.  1 

1 

II 

J*^ 

II 

11 

3.0 

2.9 

2.8 

2.7 

5i« 

5.1 

4.9 

4.8 

+  prefixed  to  the  hoorly  change  of  declination,  indicotea  that  north  dedinattons  are  increasing  and  Mnith  decliua-  ' 
tions  ore  decreasing ;  —  indicates  that  north  declinations  are  docreaaing  and  south  declinations  increasing.        ■ 


2ao 


JUPITER,  1873 


GREENWICH  MEAN  TIME. 

• 

JANUARY. 

FEBRUARY. 

1 

Apparent 

Kigbt 
Aaceosion. 

Var.of 

K.A. 

fori 

Hour. 

Apparent 
DecUuation. 

Var.of 
D«c. 
fori 

Honr. 

Meridian 
Passage. 

1 

Apparent 

Kight 
Ascension. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

1 

MeridlAS 
Passage 

1 

Xoon. 

Xoon. 

8 

-0.461 

Noon, 

Aoon. 

JVbon. 

Noon. 

Noon, 

Noon. 

1 

h   m      s 
10  14    4.05 

O         /         /I 

+12    4    4.2 

+  3.25 

15  26.6 

1 

Ji    m     8 
10    3  22.34 

s 
-1.178 

0      /     // 
+13  10    5.4 

II 
+  G.80 

h     tti 
13  13.8 

2 

10  13  52.65 

0.491 

12    5  24.4 

3.43 

15  22.5 

2 

10    2  53.91 

1.190 

13  12  49.3 

C.85 

13    9.4 

3 

10  13  40.49 

0.531 

12    6  48.4 

3.58 

15  18.3 

3 

10    2  25.19 

1.301 

13  15  34.2 

6.89 

13    5.0 

4 

10  13  27.05 

0..^50 

12    8  16.1 

3.73 

15  14.2 

4 

10    1  56.20 
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tlona  are  decreasing:  —  indicates  that  north  declinations  are  decreasing  and  soath  declinations  increasing. 
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rdflheHonth. 

■it. 

lllh.       )IM. 

«>t. 

D. 

rofthflUoiitli. 

lat 

lltb 

lilt 

■■■I. 

l.<6 

'  Po 
,  Ha 

1 

ar  SemidiniBcler 
rizontal  Parallai 

18!4 
1,7 

i7;8 

1.7 

1^3 
1.0 

id'o 

lii 

Po 
H 

rizuntol  Parallax 

i(j;8 
I* 

ig'o 

1.5 

Viyn.—yotlh  declinalimm  nrp  n»rk 

oA  i:  aoutb  dcdlnatl 

«., 
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GREENWICH  MEAN  TIME. 


a 
o 

o 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

'21 

;22 

123 
24 
25 

26 
27 
28 

•29 
'30 

31 
32 


JULY. 


Apparent 

Bight 
Aaoonsion. 


JTiwrn. 


m 


Var.of 

B.A. 

fori 

Hour. 


Apparent 
Deounation. 


K097l. 


Noon. 


h 
10    5  30.02H- 

10  6  10.22 

10  6  50.7] 

10  7  31.48 

10  8  12.52 

10  8  53.83 
10  9  35.40 
10  10  17.24 
10  10  59.34 
10  11  41.69 

10  12  24.27 
10  13  7.09 
10  13  50.14 
10  14  33.42 
10  15  16.93 

10  16  0.66 
10  16  44.62 
10  17  28.78 
10  18  13.14 
10  18  57.71 

10  19  42.47 
10  20  27.42 
10  21  12.56 
10  21  57.68 
10  22  43.37 

10  23  29.04 
10  24  14.86 
10  25  0.85 
10  25  46.98 
10  26  33.26 

10  27  19.68 
10  28    6.23k 


// 


Var.of 
Dec. 
fori 

Hour, 


^oon. 


II 


.600+12  48  34.8-  9.S8 


.681 
.693 
.705 
.716 

.727 
.738 
.748 
.759 
.769 

.779 
.789 
.799 
.806 
.817 

.896 
.835 
.844 
.853 
.861 

.869 
.877 
.885 
.899 

.o9v 

.906 
.913 
.919 
.995 
.931 


12  44  51.0 
12  41  5.4 
12  37  17.8 
12  33  28.3 

12  29  36.9 
12  25  43.7 
12  21  48.8 
12  17  52.1 
12  13  53.5 

12  9  53.3 
12  5  51.3 
12  1  47.7 
11  57  42.4 
11  53  35.51 

11  49  26.9 
11  45  16.7 
11  41  4.9 
11  36  51.6 
11  32  36.7 

11  28  20.4 
11  24  2.5 
11  19  43.1 
11  15  22.3 
11  11    0.1 

11  6  36.5 
11    2  11.5 

10  57  45.2 
10  53  17.7 

10  48  48.8 


.937    10  44  18.8    11.97 


9.36 
9.44 
9.52 
9.60 

.9.68 
9.75 
9.83 
9.90 
9.98 

10.05 
10.12 
10.19 
10.80 

10.32 

10.39 
10.46 
10.53 
10.59 
10.66 

10.73 
10.76 
10.84 
10.90 
10.96 

11.01 
11.06 
11.13 
11.17 
11.93 


.9«H-10  39  47.0,-n.33|    1  47.2 


Meridian 
Paosage. 


b    m 
3  26.5 

3  23.3 

3  20.0 

3  1C.7 

3  13.5 

3  10.3 
3  7.0 
3  3.8 
3  0.6 
2  57.4 

2  54.1 
2  50.9 
2  47.7 
2  44.5 
2  41.3 

2  38.1 
2  34.9 
2  31.7 
2  28.5 
2  25.3 

2  22.1 

2  18.9 
2  15.7 
2  12.5 
2    9.3 

2  6.2 
2  3.0 
1  59.8 
1  56.6 
1  53.5 

1  50.3 


Dayoftlielionth. 


1st. 


i  Polar  SemidUmeter    15.6 
,  HorizoDtal  Parallax       1.5 


nth. 

tut. 

15.3 
1.4 

II 
15.1 

1.4 

SlBt. 


II 

14.9 
1.4 


% 


«M 

o 


1 

2 

3 
4 
5 

6 
7 

8 

9 

10 

11 

12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


AUGUST. 


Apparent 

Bight 
Ascenaion. 


Nwm, 


li    in    n 
10  28    6.23 

10  28  52.92 

10  29  39.74 

10  30  26.67 

10  31  13.72 

10  32  o!90 
10  32  48.19 
10  33  35.58 
10  34  23.07 
10  35  10.66 

10  35  58.34 
10  36  46.11 
10  37  33.96 
10  38  21.89 
10  39    9.91 

10  39  67.99 
10  40  46.14 
10  41  34.37 
10  42  22.66 
10  43  11.00 

10  43  59.39 
10  44  47.83 
10  45  36.32 
10  46  24.84 
10  47  13.40 

10  48  1.98 
10  48  50.59 
10  49  39.21 
10  50  27.84 
10  51  16.48 

10  52  5.13 
10  52  53.78 


Var.of 
B.A.I 
fori  I 

Hour. : 


Apparent 
Declination. 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


Noon, 


+1.943+10  39  47.6 

1.948    10  35  15.1 

I.953I   10  30  41.51 

1.956|   10  26    6.9 

1.963    10  21  31.1 


Noon. 


10  16  54.2 
10  12  16.3 
10  7  37.4 
10  2  57.5 
9  58  16.6 

9  53  34.8 
9  48  52.1 
9  44    8.5 


It 
-11.33 

11.37 

11.43 

11.47 

11.53 

11.56 
11.60 
11.64 
11.68 
11.73 

11.76 
11.80 
11.64 


9  39  23.9I  11.88 


9  34  38.4 


11.91 


1.968 

1.972 

1.9771 

1.961 

1.965 

1.969 
1.993 
1.996 
1.999 
9.009 

9.005 
3.008 
9.011 
9.013 
3.015 

3.017 
9.019 
3.031 
9.033 
3.034 

3.025 
8.026 
8.026 
3.037 
3.037 

3.037 
+3.027+  8  12    5.71-13.31 


9  29  52.2>  11.94 
9  25    8.3 
9  20  17.6 
9  15  29.0 
9  10  39.8 


9  5  50.0 
9  0  59.4 
8  56  8.2 
8  51  16/4 
8  46  24.1 

8  41  31.4 
8  36  38.1 
8  31  44.4 
8  26  50.3 
8  21  55.8 


11.97 
13.00 
13.03 
13.06 

13.99 
13.19 
19.15 
19.17 
19.19 

13.31 
18.93 
18.35 

19.87 
19.39^ 


Meridian 
Paasage. 


h  ni 
1  47.2 
1  44.0 
1  40.9 
1  37.7 
1  34.6 

1  31.4 
1  28.3 
1  25.1 
1  22.0 
1  18.8 

1  15.7 

1  12.5 

1  9.4 

1  6.3 

1  3.2 

1  0.0  1 
0  56.9  I 
0  53.8  1 
0  50.7. 
0  47.5 


0  44.4 
0  41.3  I 
0  38.2 
0  35.0 
0  31.0 

0  28.8 
0  25.7 
0  22.5 
0  19.4 
0  16.3 


8  17    0.9    13.30^    0  13.2 

0  10.0 


Day  of  tho  Month. 


lat 


nth.   I  9l8t. 

I 


II 


Polar  Semidiameter     14.9 
Horizontal  Parallax      1.4 


14!8 
14 


II 
14.7 

1.4 


Slat. 


ll7 

1.4 


f  prefixed  to  the  bonrly  change  of  declination,  indicates  that  north  declinations  are  increaaing  and  sooth  declina- 
ttona  tore  ilecroaaing;  —  indicates  that  north  declinations  are  decreasing  and  sooth  declinations  increasing. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 

OCTOBER. 

1 

1 

Apnarent 

liight 
Ascensioii. 

Var.cf 
R.A- 
forl 

Hoar. 

Apparent 
Dec4ixiatiou 

Var.of 
Dec. 
fori 

Hour. 

Meridian 
Paaaage. 

1 

1 

Apiuirent 
ABoenaion. 

Var.of 

ILA. 

fori 

Hour. 

AptHirent 
Decfination. 

Var.of 
Dec. 
fori 

Hour. 

MeridiaD 
Pasaoge. 

JToon. 

yoon. 

Noon. 

Koon. 

Noon, 

Noon, 

Noon. 

Noon. 

1 

h    m     8 
10  52  53.78 

+fi.037 

O       1       n 

+  8  12    5.7 

-19.31 

li    m 
0  10.0 

1 

h    m     B 
11  16  53.51 

8 

+1.945 

O         1         II 

+  5  44  30.2 

II 
-19.08 

h    m 
22  32.9 

2 

10  53  42.42 

S.0S6 

8    7  10.1 

19.39j     0     6.9 

2 

11  17  40.11 

1.989 

5  39  40.6 

19.05 

22  29.7 

3 

10  54  31.05 

9.096 

8    2  14.3 

19.33      0     3.8 

3 

11  18  26.57 

1.933 

5  34  51.9 

19.09 

22  26.6 

4 

10  55  19.67 

9.095 

7  57  18.3 

12.34  \     0    0.7 

,  I    23  57.5 

18-35.      23  54.3 

4 

11  19  12.89 

1.927 

5  30    3.9 

11.09 

22  23.4 

5 

10  56    8.27 

9.095 

7  52  22.0 

5 

11  19  59.07 

1.991 

5  25  16.7 

11.95 

22  20.2 

6 

10  56  56.86 

9.094 

7  47  25.7 

19.361  23  51.2 

6 

11  20  45.11 

1.915 

5  20  30.3 

11.91 

22  17.0 

7 

10  57  45.42 

9.093 

7  42  29.2 

19.37 

23  48.1 

7 

11  21  30.98 

1.908 

5  15  44.8 

11.87 

22  13.9 

8 

10  58  33.96 

9.092 

7  37  32.5 

19.37 

23  45.0 

8 

11  22  15.69 

1.901 

5  11    0.2 

11.83 

22  10.7 

9 

10  59  22.46 

9.091 

7  32  35.7 

19.37 

23  41.8 

9 

11  23    2.24 

1.894 

5    6  16.7 

11.79 

22    7.5 

10 

11    0  10.94 

9.090 

7  27  38.9 

19.37 

23  38.7 

10 

11  23  47.62 

1.887 

5    1  34.1 

11.75 

22    4.3 

11 

11    0  59.39 

9.016 

7  22  42.1 

19.37 

23  35.6 

11 

11  24  32.83 

1.880 

4  56  52.5 

11.71 

22    1.1 

12 

11     1  47.79 

9.016 

7  17  45.3 

19.37 

23  32.5 

12 

11  25  17.86 

1.87B 

4  52  12.0 

11.67 

21  57.9 

13 

11    2  36.15 

9.014 

7  12  58.5 

19.37 

23  29.3 

13 

11  26    2.71 

1.865 

4  47  32.6 

ll.(B 

21  54.7 

14 

11    3  24.45 

9.019 

7    7  51.6 

19.37 

23  26.2 

14 

11  26  47.37 

1.857 

4  42  54.3 

11.57 

21  51.5 

15 

11    4  12.70 

9.010 

7    2  54.9 

19.36 

23  23.1 

15 

11  27  31.84 

1.849 

4  38  17.3 

11.S9  21  4&3 

16 

11    5    0.90 

9.007 

6  57  68.4 

19.36 

23  20.0 

16 

11  28  16.11 

1.841 

4  33  41.4 

11.47  21  45.1 

17 

11    5  49.03 

9.004 

6  53    2.0 

19.35 

23  16.9 

17 

11  29    0.17 

1.839 

4  29    6.7 

11.48  21  41.9 
11.36  21  38.7 
11.x  21  35.5 

18 

11    6  37.09 

9.001 

6  48    5.8 

19.34 

23  13.8 

18 

11  29  44.03 

1.893 

4  24  33.4 

19 

11    7  25.08 

1.996 

6  43    9.9 

19.33 

23  10.7 

19 

11  30  27.67 

1.614 

4  20    1.4 

20 

11    8  13.00 

1.995 

6  38  14.1 

19.32 

23    7.5 

20 

11  31  11.09 

1.805 

4  15  30.8 

11.94  21  32.3 

21 

11    9    0.83 

1.999 

6  33  18.7 

19.31 

23    4.4 

21 

11  31  54.29 

1.795 

4  11    1.7 

11.16  21  29.1  1 

22 

11    9  48.57 

1.968 

6  28  23.6 

13.99 

23    1.2 

22 

11  32  37.25 

1.785 

4    6  34.0 

11.19 

21  25.8  ; 

23 

11  10  36.22 

1.964 

6  23  29.0 

19.97 

22  58.1 

23 

11  33  19.97 

1.775 

4    2    7.8 

11.06  21  22.6 

24 

11  11  23.78 

1.960 

6  18  34.7 

19.95 

22  54.9 

24 

11  34    2.44 

1.765 

3  57  43.3 

10.99|  21  19.4 
10.99  21  16.2 

25 

11  12  11.23 

1.976 

6  13  40.9 

19.93 

22  51.8 

25 

11  34  44.67 

1.754 

3  53  20.5 

26 

11  12  58.57 

1.971 

6    8  47.6 

19.91 

22  48.6 

26 

11  35  26.64 

1.743 

3  48  59.1 

10.85  21  12.9 

27 

11  13  45.79 

1.966 

6    3  54.9 

19.19 

22  45.5 

27 

11  36    8.35 

1.739 

3  44  30.9| 

10.78,  21    9.7 

28 

11  14  32.91 

1.961 

5  59    2.8 

19.16 

22  42.3 

28 

11  36  49.79 

1.791 

3  40  22.1 

10.70  21    6.4 

29 

11  15  19.90 

1.956 

5  54  11.3 

19.14 

22  39.2 

29 

1 1  37  30.96 

1.710 

3  36    6.1 

10.63  21    3.2 

30. 

11  16    6.79 

1.950 

.    5  49  20.5 

19.11 

22  36.0 

30 

11  38  11.85 

1.698 

3  31  52.0 

10.55 

20  59.9 

31 

11  16  53^1 

1.945 

5  44  30.2 

19.08 

22  32.9 

31 

11  38  52.46 

1.686 

3  27  39.7 

10.471  20  56.7 

32 

11  17  40.11 

+1.999 

+  5  39  40.6 

-19.05 

22  29.7 

32 

11  39  32.77 

+1.674 

+  3  23  29.3I-10.3b:  20  53.4 

Day  of  the  Month 

• 

lat. 

nth. 

9l8t. 

Slst 

DayoftheMontli 

« 

1st 

Utli. 

9lBt. 

tut 

Polar  Semidian 
Horizontal  Par. 

leter 
ullax 

1^:7 

1.4 

ill 
1.4 

II 
14.7 

1.4 

14.8 
1.4 

Polar  Semidian 
Horizontal  Pari 

leter 
illax 

14:8 

1.4 

15X) 
1.4 

13il 
1.4 

1.5 

Note.— North  declinations  aro  marked  +,  south  declinations  — 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


UECEMBER. 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 

113 

.  14 

16 

16 
17 
IS 
19 
90 

121 

.22 

23 

124 


26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
AMeoaioo. 


iVOOfI* 


h    m      H 
II  39  32.77 

11  40  12.79 

11  40  52.52 

11  41  31.94 

11  42  11.06 

11  42  49.86 
II  43  28.34 
11  44  6.50 
II  44  44.32 
11  45  21.80 

11  45  58.95 
11  46  35.76 
11  47  12.18 
11  47  48.25 
11  48  23.95 

11  48  59.27 
11  49  34.20 
11  50  8.74 
11  50  42.89 
11  51  16.63 

11  51  49.96 
11  52  22.87 
11  52  55.35 
11  53  27.40 
11  53  59.01 

11  54  30.16 
11  55  0.89 
11  55  31.15 
11  56  0.95 
11  56  30.27 


11  56  59.11 
11  57  27.48+ 


yar.of 
R.A. 
fori 

Hoar. 


Noon, 


.674 


Apparent 
Decllnatiot] 


Kbon, 


Var.of 

fori 
Hour. 


Koon. 


.649 
.636 
.093 

.610 
.507 
.583 
.509 
.556 

.541 
.506 
.511 
.406 
.480 

.464 

.448 
.431 
.414 
.307 

.380 
.382 

.944 

.306 

.306 


.970 


.913 

.109 
.179 


o        /        // 

+3  23  29.3 
3  19  20.9 
3  15  14.4 
3  11  10.0 
3    7    7.0 

3  3  7.2 
2  59  9.0 
2  55  13.0 
2  51  19.2 
2  47  27.7 

2  43  38.5 
2  39  51.7 
2  36  7.3 
2  32  25.4 
2  28  45.8 

2  25  8.9 
2  21  34.6 
2  18  2.9 
2  14  33.9 
2  11    7.7 

2  7  44.3 
2  4  23.7 
2  1  6.0 
1  57  51.3 
1  54  39.6 

1  51  30.8 
1  48  25.1 
1  45  22.5 
1  42  23.0 
139  26.7 

1  36  33.6 
+1  33  43.8 


M0.30I 


10.31 
10.93 
10.15 
10.06 

9.07 
0.88 
0.79 
9.70 
9.60 

9.50 
9.40 
9.» 
9.90 
9.00 

8.98 
8.87 
8.76 
8.65 
8.53 

8.41 

8.991 

8.17 

8.05 

7.98 

7.80 
7.67 
7.54 
7.41 
7.98 

7.14 
-7.00 


MeridUn 
PasBage. 


h    m 
20  53.4 

20  50.1 

20  46.8 

20  43.5 

20  40.2 

20  36.9 
20  33.G 
20  30.3 
20  27.0 
20  23.7 

20  20.4 
20  17.1 
20  13.8 
20  10.5 
20    7.1 

20  3.8 
20  0.4 
19  57.0 
19  53.6 
19  50.2 

19  46.8 
19  43.4 
19  40.0 
19  36.6 
19  33.2 

19  29.8 
19  26.3 
19  22.9 
19  19.5 
19  16.0 

19  12.5 
19    9.1 


Dsj  of  the  Month. 


tat 


Polar  Semidiameter     15.5 
Horizontal  Parallax       1.5 


nth. 

flat 

15.8 
1.5 

ld'.2 
1.5 

Slat. 


16.6 
1.6 


I 

I 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

iSght 
Aaoenaion. 


Noon, 


li  m  8 
11  56  59.11 

11  57  27.48 

11  57  55.36 

11  58  22.74 

11  58  49.63 

11  59  16.01 

11  59  41.88 

12  0  7.23 
12  0  32.05 
12  0  56.34 

12  1  20.10 

12  1  43.31 

12  2  5.97 

12  2  28.06 

12  2  49.58 

12  3  10.54 

12  3  30.91 

12  3  50.69 

12  4  9.87 

12  4  28.44 

12  4  46.41 

12  5  3.76 

12  5  20.50 

12  5  36.61 

12  5  52.10 

12  6  6.94 

12  6  21.15 

12  6  34.72 

12  6  47.65 

12  6  59.92 

12    7  11.54 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


12    7  22.5040.443 


-f-1.199 
1.170 
1.159 
1.131 
1.110 

1.089 
1.067 
1.045 
1.093 
1.001 

0.978 
0.955 
0.909 
0.006 
0.884 


Apparent 
Declination. 


Noon. 


0.800 
0.836 
0.8U 
0.786 
0.761 

0.736 
0.710 
0.684 
0.658 
0.639 

0.606 
0.579 
0.558 
0.585 
0.496 

0.471 


O        I        II 

+1  36  33.6 
1  33  43.8 
1  30  57.3 
1  28  14.1 
125  34.3 

1  22  58.1 
1  20  25.0 
1  17  55.6 
1  15  29.7 
1  13    7.4 

1  10  48.7 

1  8  33.7 

1  6  22.4 

1  4  14.9 

1  2  11.2 

1  0  11.4 
0  58  15.5 
0  56  23.6 
0  54  35.7 
0  52  51.7 

0  51  11.7 
0  49  36.0 
0  48  4.4 
0  46  36.9 
0  45  13.6 

0  43  54.5 
0  42  39.6 
0  41  29.0 
0  40  22.6 
0  39  20.6 

0  38  22.9 
46  37  29.5 


Var.of 
Dec. 
fori 

Hoar 


Noon, 


II 
-7.14 

7.00 

6.86 

6.79 

6.58 

6.44 
6.30 
6.15 
6.00 
5.85 

5.70 
5.55 
6.30 
5.93 
5.07 

4.91 
4.73 
4.59 
4.49 
4.85 

4.06 
3.01 
3.74 
3.56 
3.38 

3.91 
3.03 
9.85 
9.67 
9.49 

9.31 
-9.13 


Meridian 
Paaaage. 


h    m 
19  12.5 

19    9.1 

19    5.6 

19    2.1 

18  58.6 

18  55.2 
18  51.7 
18  48.2 
18  44.7 
18  41.2 

18  37.7 
18  34.1 
18  30.5 
18  26.9 
18  23.3 

18  19.7 
18  16.1 
18  12.5 
18  8.9 
18   5.3 

18  1.6 
17  58.0 
17  54.3 
17  50.6 
17  46.9 

17  43.2 
17  39.5 
17  35.8 
17  32.0 
17  28.3 

17  24.6 
17  20.8 


Day  of  tho  Month. 


lat 


Polar  Semidiameter     16.6 
Horizontal  Parallax       1.6 


nth. 


II 
17.1 

1.6 


flat 


lf6 
1.6 


Slat. 


II 
18.1 

1.7 


+  preOxed  to  tha  hourly  change  of  deeliaation,  tndieatea  that  north  declinatlona  are  Inereaaing  and  aoath  decUna> 
ttocia  are  decrMaing;  ~  iadicatea  that  north  deelinationa  are  deereaaing  and  aonth  declinatlona  inereaaing. 
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SATURN,  1873« 


GREENWICH  MEAN  TIME. 


JANUARY. 


5 


p 


1 

2 

3 

4 
5 

6 

7 

B 

9 

10 

11 
12 
13 
14 
15 

IG 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Aflcensioii. 


Ifoon, 


li   m      8 
19  35  54.69(+ 

19  36  24.66 

19  36  54.68 

19  37  24.74 

19  37  54.83 

19  38  24.95 
19  .38  55.10 
19  39  25.27 
19  39  55.45 
19  40  25.65 

19  40  55.86 
19  41  26.08 
19  41  56.29 
19  42  26.50 
19  42  56.70 

19  43  26.89 
19  43  57.06 
19  44  27.21 
19  44  57.32 
19  45  27.38 

19  45  57.39 
19  46  27.36 
19  46  57.29 
19  47  27.18 
19  47  57.02 

19  48  26.79 
19  48  56.49 
19  49  26.12 
19  49  55.66 
19  50  25.10 

19  50  54.45 
19  51  23.71  + 


Var.of 

a  A. 

fori 
Hour. 


Noon. 


Appurent 
lUnAtioii. 


Dec 


Noon. 


8 

.348-2 
.250 


2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 

.2 
2 
2 
2 

2 
2 

2 
2 
2 


.221 

.8i7r-2 


.252 
.253 
.254 

J256 
.257 
.257 
.258 
.259 

.259 
.259 
.259 
.259 
.258 

.258 
.257 
.255 
.254 
.251 

.250 
.248 
.246 

.242 

.239 
.236 
ja33 


o       /       //  // 

39  17.8+2.67 


Var.of 
Dec. 
fori 

Hour. 


Noon. 


38  13.4 
37  8.0 
36  3.4 
34  57.7 

33  51.6 
32  45.1 
31  38.2 
30  30.9 
29  23.2 

28  15.2 
27  6.8 
25  58.1 
24  49.0 
23  39.5 

22  29.7 
21  19.7 
20    9.4 

18  58.8 
17  47.9 

16  36.8 
15  25.5 
14  14.0 
13  2.2 
1150.2 

10  38.1 
9  25.9 
8  13.5 
7  0.9 
5  48.2 

4  35.4 
3  22.6 


Meridian 
Paaaage. 


■%       ■^' 


FEBRUARY. 


2.69 
2.71 
2.73 
2.75 

2.76 
2.78 
2.80 
2.81 
2.83 

2.84 
2.86 
2.87 
2.89 
9.90 

2.91 
S.92 
2.94 
2.95 
2.96 

2.97 
2.98 
2.99 
3.00 
3.00 

3.01 
3.01 
3.03 
3.03 
3.03 

3.03 
+  3.04 


h     m 
0  51.0 

0  47.5 

0  44.1 

0  40.7 

0  37.2 


{ 


0  16.6 
0  13.2 
0    9.8 

0    6.3 

0    2J) 
23  59.5 


23  56.0 
23  52.6 
23  49.2 
23  45.8 
23  42.3 

23  38.9 
23  35.5 
23  32.0 
23  28.6 
23  25.2 

23  21.7 
23  18.3 
23  14.8 
23  11.4 
23    7.9 


Day  of  the  Month. 


lat 


ft 


Polar  Semidiameter      7.1 
HonzoDtol  Parallax      0.8 


nth. 


7.1 
0.8 


llBt. 


7.1 

0.8 


Slat 


II 
7.1 

0.8 


% 


P 


1 
2 
3 
4 
5 


0  33.8  6 
0  30.4  7 
0  26.91  8 
0  23.51  9 
0  20.1  I  10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


23    4.5    31 
23    1.0  I. 32 


Apparent 

Kight 
Ascension. 


Noom. 


Var.of 

RA. 

fori 

Hoar. 


Apparent 
Deoltnati 


tion. 


Noon. 


b    m     8  s 
19  51  23.71+1.217 

19  51  52.87  1.213 

19  52  21.93  1.209 

19  52  50.89  1.204 

19  53  19.73  1.199 

19  53  48.45  1.194 

19  54  17.05  1.189 

19  54  45.52  1.183 

19  55  13.85  1.177 

19  55  42.03  1.171 

19  56  10.07  1.165 

19  56  37.97  1.160 

19  57    5.73  1.154 

19  57  33.35  1.148 

19  58    0.82  1.141 

19  58  28.12  1.134 

19  58  55.25  1.127 

19  59  22.20  1.119 

19  59  48.97  1.113 

20  0  15.56  1.104 

20    0  41.96  1.096 

20    1    8.18  1.089 

20    1  34.21  1.081 

20    2    0.05  1.073 

20    2  25.69  1.064 

20    2  51.12  1.055 

20    3  16.33  1.046 

20    3  41.32  1.037 

20    4    6.09  1.028 

20    4  30.64  1.016 

20    4  54.95  1.008 


20    5  19.02+0.996 


Noon. 


Var.of 
Deo. 
fori 

Hour 


t     II 
3  22.< 


6+ 


Noon. 


Meridian 


1-21 
21  2  9.7 
21  0  56.8 
20  59  43.8 
20  58  30.8 

20  57  17.8 
20  56  4.9 
20  54  52.0 
20  53  39.2 
20  52  26.4 

20  51  13.7 
20  50  1.1 
20  48  48.7 
20  47  36.51 
20  46  24.4 

20  45  12.5 
20  44  0.8 
20  42  49.3 
20  41  38.0 
20  40  26.9 

20  39  16.1 
20  38  5.6 
20  36  55.4 
20  35  45.5 
20  34  36.0 

20  33  26.8 
20  32  18.0 
20  31  9.7 
20  30  1.8 
20  28  54.4 


20  27  47.5 
-20  26  41.0 


II 

3.04 
3.04 
3.04 
3.04 
3.04 

3.04 
3.04 
3.04 
3.03 
3.03 

3.03 
3.02 
3.01 
3.01 
3.00 

3.99 
2.98 
2.98 
2.97 
3.96 

2.94 
2.93 
9.93 
3.90 
2.89 

2.88 
9.66 
9.84 


h     m 
23    1.0 

22  57.6 
22  54.1 
22  50.7 
22  47.2 

22  43.8 
22  40.3 
22  36.9 
22  33.4 
22  29.9 

22  26.5 
22  23.0 
22  19^ 
22  16.0 
22  12.5 

22  9.1 
22  5.6 
22  ^.l 
21  58.6 
2155.1 

21  51.6 
21  48.1 
21  44.6 
21  41.1 
21  37.6 

21  34.1 
21  30.6 
21  27.0 
21  23.5. 


9.80  21  20.0 


3.76 
+  9.76 


21  16.5 
21  12.9 


Day  of  the  Month. 


lat. 


// 


Polnr  Semidiameter       7.1 
Horizontal  Parallax       0.8 


nth. 


II 
7.2 

0.8 


Slat 


7i 
OUJ 


Slat. 


7.3 

Oi) 


KoTB.— Korth  dodinatlona  are  marked  +,  aoath  decllBationa  - 


8ATURW,  1873. 


«S7 


GHEENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

is 

"ffisr* 

V.r.of 
It  A. 
tori 
Uoot- 

Hour. 

"i^. 

1 

•s 

Num. 

of 

\t.ot 
D«. 

a; 

Vom. 

JToon. 

x«^ 

A'om. 

A-«n. 

^«. 

Som. 

'     1 

30    4    C.09 

H.OSB 

-20  30'  i"b 

+  9.'8!i 

21  23.5 

i 

80  14  43.54 

Hl.a59 

-30    o'll"o 

^  {■„ 

19  33.1 

'    8 

30    4  30.6< 

I.OIS 

30  28  54.* 

9.80 

21  20.0 

2 

80  14  58.17 

0.M1 

19  59  S6.(; 

1.83 

19  38.4 

1    3 

SO    4  54.95 

1.0O8 

20  27  47.5 

B.78 

31  tC.5 

•i 

20  15  13.45 

0.630 

19  58  43.: 

1.7H 

19  84.7 

4 

30    5  19.01 

0.9W 

20  2a41.( 

B.7B 

31  13.0 

4 

20  15  38.3! 

0.6  IS 

19  58    l.( 

1.54 

19  SI.0 

1    & 

30    5  43.85 

o.wa 

20  25  34.9 

S.7< 

31    9.4 

5 

30  15  4S.98 

o.eoi 

19  57  19.7 

1.50 

19  17.3 

1     ^ 

30    6    G.44 

o.»™ 

30  24  89.3 

9.79 

21    B.8 

G 

30  15  57.83 

0.581 

19  56  39.5 

1.85 

19  13.6 

1    7 

30    6  39.n 

o.aea 

80  33  84.: 

a.TO 

81    3.3 

7 

30  10  11.11 

B.S71 

19  56    0.4 

LSI 

19    9.9 

8 

30    6S3.8( 

0.037 

80  83  19.f 

9.B7 

30  68.7 

8 

SO  16  24.& 

19  55  33.4 

1.MI 

19    G.2 

D 

ao    7  15.7< 

0.M7 

SO  81  16.1 

30  55.3 

9 

30  16  37.e< 

0.541 

19  54  45.5 

LSI 

19    2.5 

1  "^ 

30    7  38.33 

0.938 

80  80  12.9 

9.69 

20  5I.e 

10 

30  16  50.60 

0.5S8 

19  54    9.8 

1.48 

18  58.8 

1" 

30    e    D.G5 

0.!» 

20  19  10.4 

9.59 

30  48.0 

„ 

30  17    3.03 

19  53  35.3 

1.W 

18  55.0 

iia 

30    e33.T( 

0.91s 

20  18    8.^ 

9.ae 

80  44.5 

13 

30  17  15.0! 

0.495 

10  53    1.7 

1.37 

18  51.3 

30    8  44.4< 

0.909 

20  17   7.; 

9.M 

80  40.9 

13 

20  17  30.7! 

0.4e( 

10  58  39.4 

I. at 

18  47.5 

.  14 

30    9    6.01 

0.891 

20  16    G.! 

9.51 

20  37.3 

14 

20  17  38.1S 

0.465 

19  51  68.: 

1J97 

18  43.8 

IS 

ao   9  97.sc 

•■•» 

80  15    6.8 

9.48 

20  33.7 

15 

SO  17  49.0a 

0.«9 

19  51  38-4 

l.» 

16  40.0 

ir> 

20    9  48.83 

ti.m 

80  14    7.5 

S.« 

20  30.3 

16 

80  17  59.69 

0.434 

19  50  59.8 

i.n 

18  36.3 

:  17 

20  10    8.91 

0.ffi« 

80  13    8.! 

9.43 

S0S6.6 

17 

80  18    9.91 

0.418 

19  50  38.4 

1. 11 

18  38.5 

iH 

20  10  3n.3( 

O.MI 

80  12  11.1 

a.3s 

SO  33.0 

IB 

ao  18  19.7< 

0.401 

19  50    6.S 

1.07 

18  39.7 

19 

20  10  4D.4( 

0.B31 

W  11  14.1 

a.36 

80  19.4 

19 

ao  18  ao.if 

0.365 

19  49  41. i 

1.09 

18  35.0 

.20 

80  11    9.21 

0.B19 

20  10  17.9 

9.33 

SO  15.7 

20 

20  18  38.23 

0.389 

19  49  17.4 

0.97 

18  21.3 

ai 

30  II  28.73 

0.807 

30    9  32.4 

9.99 

20  12.1 

•21 

SO  18  46.89 

0.353 

19  48  54.8 

a.oj 

18  17.4  . 

'« 

80  11  47.95 

0.7W 

30    B27.1; 

9.90 

30    8.5 

38 

SO  18  S5.1C 

19  48  33JJ 

o.se 

18  13.6 

tt3 

30  \-i    6.8t 

0.781 

80    7  34.1 

9.31 

30    4.9 

33 

SO  19    3.04 

19  48  13.4 

0.81 

18  n.e 

j94 

30  13  35.46 

o.;bb 

20    6  41.3 

9.10 

30    1.3 

34 

80  19  10.5: 

19  47  64.: 

0.75 

J  8    CnO 

35 

SO  13  43.74 

..7» 

80    5  49.3 

9.15 

19  57.0 

25 

20  19  17.03 

o.ne 

19  47  37.4 

18    -M  ' 

9G 

80  13    1.09 

»JV 

SO    4  58.0 

9... 

19  54.0 

3r> 

20  19  24.33 

0.971 

19  47  31.5 

0.M 

17  58.3 

37 

80  13  10.3! 

O.TSB 

SO   4   7.: 

907 

19  50.4 

27 

20  19  30.6: 

0.954 

19  47    G.< 

0.58 

17  54.5 

38 

80  13  3C.61 

O.TM 

SO    3  18.4 

9.03 

19  46.7 

28 

SO  19  36.5: 

0.938 

19  46  53.C 

0.53 

17  50.6  \ 

-» 

20  13  53.5! 

0.700 

SO    S30.1 

1.99 

19  43.1 

39 

30  19  42.0: 

0.901 

19  46  41.6 

0.47 

17  46.8 

» 

30  14  10.34 

0.W7 

SO    1  43.i 

1.95 

19  39.4 

30 

SO  19  47.12 

0.9O4 

19  46  30.9 

0.49 

17  43.0  1 

31 

80  H  36.56 

0.873 

SO    0  56.4 

1.91 

19  35.7 

31 

80  19  51.80 

0.1SC 

19  46  81.4 

0.37 

17  39.1  ! 

33 

30  14  43.54 

Imxa 

hao    0  11.0+  1.87 

19  32.1 

33 

20  19  56.07 

-M.ITO 

-19  46  13.3+  0.3 

17  35.2 

DBfof  UMMona 

ttt. 

nth.      lUl 

lilt. 

Day  of  tb«  Hontb 

lirt. 

lIUi 

ll^t   1   ILL   1 

eler 
IIdz 

0.8 

£4 

0.8 

7:5 

i'.6 
0.9 

llax 

fa 
0.9 

7~3 

03 

7il     8:0! 
Oi>  1     flit 

1  +pn«iedtoU« 

iouir 

olncnuinRudwaUidoclhM-  1 

\ 
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SATURN,  1873. 


GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

• 

§ 

1 

Apparent 

RiCbt 
Aacension. 

Vor.of 

R.A. 

fori 

Hoot. 

Apparent 
DeGunatlon. 

Var.of 
Dec. 
fori 

Hour. 

Meridian 

• 

1 

1 

Apparent 

Kght 
Aacension. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian: 
PaoaagB. 

Noon. 

Noon. 

Noon. 

Noon. 

II 
+  0.37 

Noon. 

Noon. 

Noon. 

Nocn. 

1 

h    ni     B 
20  19  51.80 

8 

+0.186 

O        1         II 

-19  46  21.4 

k     m 
17  39.1 

1 

h    m    s 
20  18  58.32 

8 

H1.394 

O         /         II 

-19  52  34.5 

tt 
-  1.34 

h    m    ' 
15  36.1 

2 

20  19  56.07 

0.170 

19  46  13.3 

0.31 

17  35.2 

2 

20  18  50.37 

U.339 

19  53    7.1 

1.38 

15  32.1 

3 

20  19  59.94 

0.153 

19  46    6.6 

0.95 

17  31.4 

3 

20  18  42.06 

0.354 

19  53  40.8 

I A  15  23.0 

4 

20  20    3.42 

0.137 

19  46    1.3 

0.19 

17  27.5 

4 

20  18  33.39 

0.369 

19  54  15.6 

i.4d  15  23.9 

5 

20  20    6.50 

0.190 

19  45  57.4 

0.14 

17  23.6 

5 

20  18  24.37 

0.383 

19  54  51.6 

1.5Q  15  19.8 

1 

6 

20  20    9.18 

0.103 

19  45  54.8 

0.08 

17  19.7 

6 

20  18  15.00 

0.397 

1 

19  55  28.7 

lJi7 

1 
15  15.8 

7 

20  20  11.45 

0.086 

19  45  53.6 

+  0.09 

17  15.8 

7 

20  18    5.29 

0.41S 

19  56    6.9 

1.61 

15  11.7 

8 

20  20  13.31 

0.069 

19  45  53.7 

-0.03 

17  11.9 

8 

20  17  55.24 

0.496 

19  56  46.1 

1.66  15    7.6 

9 

20  20  14.77 

0.0S8 

19  45  55.1 

0.09 

17    8.0 

9 

20  17  44.86 

0.439 

19  57  26.4 

1.70  15    3.5 

10 

20  20  15.82 

0.035 

19  45  57.9 

0.14 

17    4.1 

10 

20  17  34.15 

0.453 

19  58    7.7 

1.74  14  50.3 

11 

20  20  16.46 

0.018 

19  46    2.0 

0.90 

17    0.1 

11 

20  17  23.11 

0.467 

19  58  50.1 

1.79 

14  55.2 

13 

20  20  16.70 

40.009 

19  46    7.5 

0.96 

16  56.2 

12 

20  17  11.75 

0.480 

19  59  33.5 

1.83 

14  51.1 

13 

20  20  16.54 

-0.015 

19  46  14.3 

0.31 

16  52.3 

13 

20  17    0.07 

0.493 

20    0  17.8 

1.86 

14  47.0 

14 

20  20  15.98 

0.031 

19  46  22.5 

0.37 

16  48.3 

14 

20  16  48.07 

0.506 

20    1    3.0 

1.90 

14  42.a  1 

15 

20  20  15.03 

0.048 

19  46  32.0 

0.49 

16  44.4 

15 

20  16  35.76 

0^19 

20    1  49.2 

1.94 

14  38.7 

16 

20  20  13.68 

0.065 

19  46  42.9 

0.48 

16  40.4 

16 

20  16  23.15 

0.531 

20    2  36.3 

1.96  14  34.6  \ 

17 

20  20  11.93 

0.081 

19  46  55.1 

0.54 

16  36.4 

17 

20  16  10.25 

0.544 

20    3  24.3 

9.09 

14  30.4 

18 

20  20    9.78 

0.006 

19  47    8.6 

0.59 

16  32.4 

16 

20  15  57.06 

0.555 

20    4  13.1 

S.Q5 

14  26.3 

19 

20  20    7.22 

0.115 

19  47  23.5 

0.65 

16  28.5 

19 

20  15  43.59 

0.567 

20    5    2.7 

a.08 

14  22.1 

20 

20  20    4.26 

0.139 

19  47  39.7 

0.70 

16  24.5 

20 

20  15  29.84 

0.579 

20    5  53.1 

9.19 

14  17.9 

21 

20  20    0.90 

0.148 

19  47  57.2 

0.76 

16  20.5 

21 

20  15  15.82 

0.590 

20    6  44.3 

9.15 

14  13.8 

22 

20  19  57.19 

0.165 

19  48  16.0 

0.81 

16  16.5 

22 

20  15    1.53 

0.601 

20    7  36.3 

9.18 

14    9.0 

23 

20  19  53.00 

0.181 

19  48  36.1 

0.86 

16  12.5 

23 

20  14  46.97 

0.619 

20    8  29.0 

9.91 

14    5.4 

24 

20  19  48.46 

0.197 

19  48  57.5 

0.99 

16    8.5 

24 

20  14  32.15 

0.633 

20    9  22.4 

9.94 

14    1.3 

25 

20  19  43.53 

0.914 

19  49  20.2 

0.97 

16    4.4 

25 

20  14  17.09 

0.633 

20  10  16.5 

9.87 

13  57.1 

26 

20  19  38.21 

0.930 

19  49  44.2 

1.09 

16    0.4 

26 

20  14    1.79 

0.649 

20  11  11.3 

9.30 

13  52.9 

27 

20  19  32.50 

OJMB 

19  50    9.4 

1.08 

15  56.4 

27 

20  13  46.26 

0.651 

20  12    6.7 

fLaa 

13  48.7 

28 

20  19  26.41 

0J»1 

19  50  35.9 

1.13 

15  52.4 

28 

20  13  30.52 

0.660 

20  13    2.7 

9.34 

13  44.5 

29 

20  19  19.95 

0.977 

19  51    3.7 

1.18 

16  48.3 

29 

20  13  14.57 

0.660 

20  13  59.2 

9.37 

13  40.3 

30 

20  19  13.11 

0.993 

19  51  32.7 

1.94 

15  44.3 

30 

20  12  58.42 

0.677 

20  14  56.3 

9.39 

13  36.1 

31 

20  19    5.90 

0.306 

19  52    3.0 

1.99 

15  40.2 

31 

20  12  42.07 

0.685 

20  15  53.9 

9.41 

13  31.9  1 

32 

20  16  58.32 

-0.394 

-19  52  34.5-  1.34 

15  36.1 

32 

20  12  25.53 

-0.693 

-20  16  51.9-  9.4^ 

13  97.7 

Day  of  the  Month 

9 

1st. 

nth. 

SIst 

Slst 

Day  of  the  Monti] 

u             Ist 

nth. 

flat. 

1 

Slat.  < 

1 

Polar  Semidian 
Horizontal  Pan 

leter 
lUaz 

ao 

0.9 

ai 

0.9 

a2 

0.9 

8:4 

0.9 

Polar  Semidian 
Horizontal  Pan 

leter      8!4 
dlax      1.0 

8.5 
1.0 

1.0 

1.0 

KoTB.— Korth  declinations  are  marked  +,  soatb  dei 

sUnationa— s 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

•s 

1^ 

E 

hi 

D^SKS^L 

H 

Merfdian 

PflMlgB. 

1 

Jfmm. 

KS," 

JTomi. 

Jfom. 

Xma. 

A-oon. 

1 

20  12  42.07 

^ 

-30°15'53;9 

-3^41 

13  3L9 

1 

20    3  34.04 

-0.753 

-80  46  58.8 

-9.4 

b    m 
1180.7 

,    3 

20  12  25.53 

o.eg3 

30  16  51.9 

».« 

13  37.7 

2 

80    3    6.01 

0.749 

30  47  56.4 

a.39 

11  16.5 

3 

20  12    8.81 

o.Toa 

30  17  50.3 

a.M 

13  33.5 

3 

80    3  48.09 

0.7*4 

30  48  53.5 

9.37 

11  18.3 

'    4 

!»  1151.91 

a.  Tin 

30  18  49.1 

9.16 

13  19.3 

4 

30    3  30.39 

0.739 

80  49  50.1 

9.35 

11    8.0 

5 

30  U  34.84 

0.1  H 

20  19  48.3 

a.47 

13  15.0 

5 

20    3  13.61 

0.J34 

20  50  46.2 

9.33 

H    3.8 

1    ^ 

30  11  17.63 

O.J90 

20  20  47.8 

9.49 

13  10.8 

C 

ao    1  55.05 

0.7a9 

90  51  41.7 

9.30 

10  50.6 

'    7 

30  11    0.36 

C.7SS 

20  21  47.C 

9.50 

13    6.6 

7 

20    1  37.62 

0.JO3 

90  52  36.6 

B^ 

10M.4 

1    8 

ao  10  42.70 

0.731 

20  22  47.7 

0.51 

13    3.4 

8 

90    120.33 

0.J17 

90  53  31.0 

IM 

10  51.2 

9 

20  10  25.13 

0.J37 

20  33  48.1 

9.a9 

13  58.3 

0 

20    1    3.20 

0.710 

90  54  84.9 

ax 

10  47.0 

,10 

20  10    7.37 

O.T« 

80  34  48.8 

S.M 

13  53.9 

10 

80   0  46.83 

0.JD5 

20  55  18.3 

9.SI 

10  42.7 

U 

20    9  49.50 

0.M7 

30  35  49.7 

9.M 

12  49.7 

„ 

20    0  80.44 

O.0W 

90  56  10.8 

a.ie 

10  38.5 

IS 

20    9  31.53 

D.ISI 

30  36  50.7 

9.54 

13  45.5 

12 

20    0  13.83 

a.<R8 

90  57    2.6 

9.H 

to  34.3 

'  13 

20    9  13.46 

30  37  51.9 

9.SS 

13  41.2 

13 

19  59  56.41 

0.080 

90  57  53.7 

9.11 

10  30.1 

'  14 

SO    8  55.30 

20  28  53.0 

9.55 

13  37.0 

14 

19  59  40.18 

0.819 

90  S8  44.1 

a.og 

10  9S.9 

15 

20    8  37.06 

O.TBI 

80  29  54.2 

9.55 

12  32.8 

15 

19  59  84.16 

o.aa 

90  69  33.H 

9.0« 

10  81.7 

,16 

20    6  18.75 

o.» 

30  30  55.5 

SM 

18  38.5 

16 

ID  59   8.35 

<i.a54 

21    0  83.8 

9.01 

10  17.5 

i  " 

90    8    0.38 

o.m 

30  31  56.8 

9iS 

13  34.3 

17 

19  58  58.76 

l>.545 

21    1  11.0 

1.99 

10  J3.4 

18 

90    7  41.96 

O.TK 

30  32  58.1 

9.SS 

13  30.1 

IB 

19  58  37.39 

0.035 

21    158.4 

1.9« 

10    9.3 

'1» 

20    T  83.50 

O.TTO 

30  33  50.4 

S.55 

13  15.8 

19 

19  58  88.86 

D.raa 

21    2  45.1 

1.93 

10    5.0 

20 

SO    7    5.00 

0.T7I 

20  35    0.6 

SLS6 

12  11.6 

20 

19  58    7.38 

o,eifl 

21    3  31.0 

1.W 

10    0.8 

'91 

30    6  46.48 

o.ra 

80  36    1.7 

9.54 

12    7.3 

21 

19  67  52.73 

0.BO4 

31    4  16.0 

1.81 

9  56.6 

22 

ao    6  27.94 

e.Tn 

80  37    2.7 

9.54 

12    3.1 

22 

19  57  38.36 

0.593 

31    5    0.1 

1.89 

0  52.5 

23 

20    6    9.4» 

80  38    3.5 

SJ3 

11  58,8 

23 

19  57  24.28 

0.589 

21    5  43.3 

1.78 

9  48.3 

24 

30    5  50.8- 

80  39    4.1 

3ja 

1154.Q 

84 

JO  57  10.46 

0J7O 

21    6  25.5 

1.7' 

0  44.1 

25 

20    5  32.3« 

e.m 

30  40    4.S 

flJI 

11  50.4 

35 

19  50  56.93 

0.X6 

21    7    6.8 

1.70 

9  40.0 

% 

20    5  13.88 

0.7M 

20  41    4.7 

9.50 

1146.1 

36 

19  5G  43.69 

0.545 

21    7  47.2 

1.87 

fiS.8 

27 

80    4  55.4: 

a.Tcs 

30  42    4.6 

9.19 

1141.9 

37 

19  56  30.75 

0.533 

31    8  26.8 

I.K 

9  31.7 

» 

80    4  37.03 

o.ns 

20  43    4.2 

9.48 

11  37.7 

38 

19  56  18.11 

0.^0 

21    9    5.5 

1.SC 

9  27.6 

Xt 

80    4  18.68 

0.-13 

20  44    3.4 

9.40 

11  33.4 

3D 

19  56    5.78 

0.507 

21    9  43.3 

1.55 

9  33.4 

30 

90    4    0.39 

O.Ml 

80  45    2.3 

'■" 

11  20.2 

30 

19  55  53.70 

0.494 

91  10  30.1 

IJil 

9  19.3 

31 

ao    3  49.17 

90  46   0.8 

9.43 

1184.9 

31 

19  55  42.07 

0.480 

3t  10  55.9 

1.47 

9  15.2 

32 

20    3  24.04 

-0.763 

-80  46  58.8 

-9.4 

1180.7 

33 

19  55  30.71 

-0.4« 

-31  11  30.6|-  1.49 

0  11.1 

Dvotthammtb 

IM. 

nth. 

»>t. 

lilt. 

D.r  of  the  Mont 

IK. 

■lib.      Hat. 

.»<. 

Pol»  8«i>ii<l»a 
HoritoilUl  Par 

elsr 
■tlix 

1.0 

1.0 

8.7 
1.0 

8.7 
J.0 

Polar  Semidii 
HorLzonlal  Fu 

netcr      8^7 
■Itax      1.0 

1.0 

1.0 

,.0 

rpnOitdtotlH 

booriy 

looa  an  lacnwdng  and  aontli  d«lm>- 
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SATURN^  1873. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


a 
P 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

IG 
17 
Id 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Ki^t 
AjBcensioD. 


Noon, 


Vop.of 

H,A. 

fori 

Hour. 


A^oofi. 


h    in     a 

a 

19  55  30.71 

-0.466 

19  55  19.68 

0.453 

19  55    8.98 

0.439 

19  54  58.03 

0.494 

19  54  48.63 

0.409 

19  54  38.98 

o..ia5 

19  54  29.69 

0.390 

19  54  20.76 

0.365 

19  54  12.19 

0.349 

19  54    3.99 

0.334 

Appftrent 
Declination. 


Noon. 


It 


Var.of 
Dec. 
fori 

Hoar. 


Noon. 


11 


-21  H  30.6-1.42 
21  12    4.3 
21  12  36.9 
21  13    8.5 
21  13  39.1 


19  53  56.16 
19  53  48.71 
19  53  41.65 
19  53  34.97 
19  53  26.67 

19  53  22.77 
19  53  17.27 
19  53  12.17 
19  53  7.48 
19  53    3.19 

19  52  59.30 
19  52  55.81 
19  52  52.731 
19  52  50.07 
19  52  47.83 


19  52  46.02  0.066 
19  52  44.64  0.0491 
19  52  43.68  0.031 
19  52  43.14-0.014 
19  52  43.01 40.003 


0.318 
0.309 
0.986 
0.970 
0JK4 

0.938 
0.S91 
OJMM 
0.187 
0.170 

0.154 
0.137 
0.190 
0.109 
0.084 


19  52  43.30 


0.091 


21  14  8.7 
21  14  37.2 
21  15  4.7 
21  15  31.1 
21  15  56.5 

21  16  20.8 
21  16  44.0 
21  17  6.1 
21  17  27.1 
21  17  47.0 

21  18  5.8 
21  18  23.6 
21  18  40.3 
21  18  55.9 
21  19  10.3 

21  19  23.5 
21  19  35.5 
21  19  46.4 
21  19  56.2 
21  20  4.9 

21  20  12.4 
21  20  18.8 
21  20  24.0 
21  20  28.1 
21  20  31.1 


1.38: 

1.34 
1.30 
\3b 

1.91 
1.17 
1.19 
1.08 
1.04 

0.99 
0.94 
0.90 
0.85 
0.81 

0.76 
0.79 
0.67 
0.68 
0.57 

0.58 
0.48 
0.43 
0.39 
0.34 

0.90 
0.94 
0.19 
0.15 
0.10 


21  20  32.9-  0.05 


19  52  44.00'-H».038-21  20  33.51  0.00 


Meridian 
Passage. 


h    m 
9  11.1 

9    6.9 

9    2.8 

8  58.7 
8  54.6 

8  50.5 
8  46.5 
8  42.4 
8  38.3 
8  34.2 

8  30.2 
8  26.1 
8  22.1 
8  18.1 
8  14.0 

8  10.0 
8  6.0 
8  2.0 
7  57.9 
7  53.9 

7  49.9 
7  46.0 
7  42.0 
7  38.0 
7  34.0 

7  30.1 
7  26.1 
7  22.2 
7  18.3 
7  14.3 

7  10.4 
7    6.5 


Day  of  the  MonUi. 


1st. 


Polar  Semidiameter 
Horizontal  Parallax 


8.5 
1.0 


nth. 


/I 

8.4 
1.0 


2l8t. 


rf;3 

0.9 


list. 


8.1 
0.9 


g 


1 
2 

3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kigbt 
Ascension. 


Noon, 


h  m  a 
19  52  43.30 
19  52  44.00 
19  52  45.12 
19  52  46.66 
19  52  48.62 

19  52  51.01 
19  52  53.83 
19  52  57.08 
19  53  0.75 
19  53    4.83 

19  53  9.32 
19  53  14.23 
19  53  19.55 
19  53  25.29 
19  53  31.45 

19  53  38.03 
19  53  45.02 
19  53  52.42 
19  54  0.23 
19  54    8.45 

19  54  17.08 
19  54  26.13 
19  54  35.59 
19  54  45.45 
19  54  55.70 

19  55  6.35 
19  55  17.39 
19  55  28.81 
19  55  40.61 
19  55  52.80 


Var.of 

B.A. 

fori 

Hoar. 


Noon. 


Apparent 
)ocunatlon. 


Doc 


Noon. 


Var.of 
Dec. 
fori 

Hoar. 


Noon. 


19  56    5.38 
10  56  18.35 


a 
•fO.081 

0.038 

0.055 

0.073 

0.091 

0.109 
0.196 
0.144 
0.161 
0.179 

0.196 
0.S13 
OJOO 
0JM8 
0.S6S 

0J983 
0.300 
0.317 
0.334 
0.351 

0.368 
0.386 
0.403 
0.419 
0.435 

0.458 
0.468 
0.484 
0.500 
0.516 


Ifferidiaa 


// 


-21  20  32.9 
21  20  33.5 
21  20  32.9  + 
21  20  31.2 
21  20  28.4 


II 
-0.05 


21  20  24.4 
21  20  19.2 
21  20  12.9 
21  20  5.5 
21  19  57.0 

21  19  47.3 
21  19  36.4 
21  19  24.4 
21  19  11.3 
21  18  57.1 

21  18  41.7 
21  18  25.1 
21  18  7.3 
21  17  48.4 
21  17  28.4 

21  17  7.3 
21  16  45.1 
21  16  21.7 
21  15  57.1 
21  15  31.4 

21  15  4.6 
21  14  36.6 
21  14  7.5 
21  13  37.2| 
21  13    5.8 


0.00 
0.05 
0.00 
0.14 

0.19 
OJM 
0.99 
0.33 
0.38 

0.43 
0.48 
0.58 
0.57 

o.ea 

0.67 
0.79 
0.76 
0.81 
0.86 

0.90 
0.05 
1.00 
1.05 
1.00 


0.539   21  12  33.4 
40.548^-21  11  59.9 


1.10 
IM 
1.99 
1.33 


1.37 
+  1.49 


h    m 
7  10.4 

7    6.5 

7    2.6 

6  58.7 

6  54.8 

6  50.9 
6  47.0 
6  43.1 
6  39.3 
6  35.4 

6  31.5 
6  27.7 
6  523.8 
6  20.0 
6  16.2 

6  12.4 

6  8.5 
6  4.7 
6  0.9 
5  57.1 

5  53.3 
5  49.6 
5  45.8 
5  42.0 
5  38.3 


1.14    5  34.5 


Day  of  the  Month. 


1st 


Polar  Semidiameter 
Horizontal  Parallax 


II 
8.1 

0.9 


nth. 


ab 

0.9 


91st 


II 
7.9 

0.9 


Slat 


II 
7.7 

0.9 


5  30.8 
5  27.0 
5  23.3 
5  19.6 

5  15.8 
5  12.1 


Kora. — ^Korth  declinations  aro  marked  + ,  south  decUnatioos  — . 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


5 
§ 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 

;i9 

20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Appannit 

Sight 
Amwnriiin. 


Noon, 


h  in  B 
19  56  18.35 
19  56  31.70 
19  56  45.42 
19  56  59.50 
19  57  13.94 

19  57  28.73 
19  57  43.88 
19  57  59.38 
19  58  15.23 
19  58  31.44 

19  58  48.00 
19  50  4.90 
19  59  22.14 
19  59  39.71 
19  59  57.61 


20 
20 
20 
20 
20 


0  15.84 
0  34.39 

0  53.26 

1  12.45 
1  31.95 


VttT.Of 

R.A. 

fori 

Hour. 


Ifocn. 


s 
-H).548 

0.564 

0.579 

0.594 

0.e09 

0.634 
0.639 
0.653 
0.668 

0.697 
0.711 
0.725 
0.739 
0.753 

0.766 
0.760 
0.793 
0.806 


Apparent 
Deciiiiation. 

Var.of 
Dec. 
fori 

Honr. 

Noon, 

Noon. 

O            1            10 

-21  11  59.9 

+  1.42 

21  11  25.4 

1.46 

21  10  49.8 

1.51 

21  10  13.1 

1.55 

21    9  35.2 

1.60 

21    8  56.2 

1.65 

21  8  16.1 

21  7  35.0 

21  6  52.8 

21  6    9.5 

21  5  25.2 

21  4  39.8 

21  3  53.4 

21  3    5.9 

21  2  17.4 

21  1  27.8 

21  0  37.2 

20  59  45.6 

20  58  52.9 


0.6191  20  57  59.2 


20  1  51.76 

20  2  11.87 

20  2  32.27 

20  2  52.97 

20  3  13.00 

20  3  35.23 

20  3  56.78 

20  4  18.60 

20  4  40.69 

20  5    3.05 

20  5  25.66 


20    5  48.521+0.956 


0.638 
0.844 
0.856 
0.869 
0.880 

0.899 
0.904 
0.915 
0.986 
0.937 

0.947 


20  57  4.4 
20  56  8.6 
20  55  11.8 
20  54  14.0 
20  53  15.3 

20  52  15.6 
20  51  14.9 
20  50  13.2 
20  49  10.6 
20  48  7.0 

20  47    2.5 
-20  45  57.0 


1.69 
1.74 
1.79 
1.83 

1.87 
1.91 
1.96 
8.00 
8.04 

8.09 
8.13 
8.17 
8.83 
8.86 

8.30 
8.35 
8.39 
8.43 
8.47 

8.51 
8.55 
8.59 
3.63 
8.67 

8.71 
8.7^ 


Meridian 
Passage. 


h    m 
5  12.1 

5    8.4 

5    4.7 

5    1.0 

4  57.3 


4  53.6 
4  50.0 
4  46.3 
4  42.6 
4  39.0 

4  35.3 
4  31.7 
4  28.0 
4  24.4 
4  20.7 

4  17.1 

4  13.5 

4  9.9 

4  6.2 

4  2.6 

3  59.0 
3  55.4 
3  51.8 
3  48.2 
3  44.7 

3  41.1 
3  37.5 
3  33.9 
3  30.4 
3  26.8 

3  23.3 
3  19.7 


Day  of  the  Month. 


Ist. 


Polar  Semidioraeter       7.7 
Horizontal  Parallax       0.9 


llth. 


7.6 
0.9 


3lBt. 


7.5 

0.8 


list 


P 


f.4 
0.8 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Kigbt 
Ascension. 


Noon. 


li  m     8 

20  5  25.66 

20  5  48.52 

20  6  11.64 

20  6  35.01 

20  6  58.62 

20  7  22.46 

20  7  46.53 

20  8  10.83 

20  8  35.36 

20  9    0.11 

20  9  25.07 
20  9  50.23 
20  10  15.60 
20  10  41.18 
20  11    6.96 

20  11  32.93 
20  11  59.08 
20  12  25.41 
20  12  51.92 
20  13  18.61 

20  13  45.47 
20  14  12.49 
20  14  39.66 
20  15  6.98 
20  15  34.44 

20  16  2.04 
20  16  29.78 
20  16  57.66 
20  17  25.66 
20  17  53.77 

20  18  21.99 
20  18  50.32 


Var.of 

RA. 

fori 

Hoar. 


Noon, 


Apparent 
Declination. 


Noon. 


s 
+0.947 

0.956 

0.909 

0.979 

0.989 


0.998 
.006 
.017 
.087 
.036 

.044 
.053 
.061 
.070 
.078 

.086 
.093 
.101 
.108 
.116 

.123 
.189 
.135 
.141 
.147 

.153 
.159 
.164 
.169 
-.174 


Q        I        II 

-20  47  2.5 
20  45  57.0 
20  44  50.6 
20  43  43.3 
20  42  35.1 

20  41  26.0 
20  40  15.9 
20  39  4.9 
20  37  53.1 
20  36  40.4 

20  35  2C..» 
20  34  12.6 
20  32  57.4 
20  31  41.3 
20  30  24.4 

20  29  6.7 
20  27  48.1 
20  26  28.7 
20  25  8.6 
20  23  47.7 

20  22  26.0 
20  21  3.5 
20  19  40.3 
20  18  16.4 
20  16  51.8 

20  15  26.4 
20  14  0.3 
20  12  33.6 
20  11  6.2 
20    9  38.1 


Var.ol 
Doc. 
fori 

Uoor. 


Noon. 


.178   20    8    9.4 
.l83'-20    6  40.0 


+  8.71 
8.75 
8.79 
8.88 
8.86 

8.90 
8.94 
8.97 
3.01 
3.05 

3.08 
3.11 
3.15 
3.19 
3J28 

3.86 
3.89 

3.as 

3.35 
3.39 

3.48 
3.45 
3.48 
3.51 
3.54 

3.57 
3.60 
3.63 
3.06 
3.66 

3.71 
+  3.74 


Meridian 
Passage. 

h   ju 
3  23.3 

3  19.7 

3  16.2 

3  12.6 

3    9.1 

3  5.5 
3  2.0 
2  58.5 
2  55.0 
2  51.5 

2  47.9 
2  44.4 
2  40.9 
2  37.4 
2  33.9 

2  30.4 
2  26.9 
2  23.4 
2  19.9 
2  16.4 

2  12.9 
2  9.5 
2  6.0 
2  2.5 
1  59.0 

1  55.5 
1  52.1 
1  48.6 
1  45.1 
1  41.7 

1  38.2 
1  34.7 


Day  of  the  MonUi. 


1st 


II 
7.4 


Polar  Semidiameter 
Horizontal  Parallax       0.8 


Uth. 


It 
7.3 

0.8 


81st. 


II 
7.2 

o.a 


Slat. 


i[2 

0.8 


+  prefixed  to  the  hourly  change  of  declination,  indicates  that  north  declinations  are  increaaing  and  south  declina- 
tions are  decreasing ;  —  indicates  that  north  declinations  are  decreasing  and  sonth  declinations  increasing. 
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Grrtnnwioh 
Mean  Koou. 

X. 

Y. 

Z. 

;   Greenwich 
1  Mean  Noon. 

i 

- 

T. 

as. 

Jan.  1 

d 
1 

+.1913950 

-.8847479 

-.3839101 

Mar.  1 

d 
60 

+.9376052 

-.2958171 

-.128:1653 

2 

2 

.208521M 

.8814838 

.3824941 

2 

61 

.9433406 

.2807J)24 

.1218453 

3 

3 

.2255973 

.8779446 

.3809587 

3 

62 

.9487883 

.2656833 

.1152885 

4 

4 

.2425933 

.8741316 

.3793043 

4 

63 

.9539469 

.2504946 

.1086971 

5 

5 

.2595120 

.8700463 

.3775315 

5 

64 

.9588152 

.2352302 

.1020732  ; 

6 

6 

+.27G3481 

-.8656903 

-.3756410 

6 

65 

+.9633924 

-.2198979 

-.0954190 

7 

7 

.2930965 

.8610653 

.3736336 

7 

66 

.9676778 

.2044994 

.0887:166 

8 

8 

.3097526 

.8561733 

.3715103 

8 

67 

.9716708 

.181)0406 

.0820281  ' 

9 

9 

.3263113 

.8510159 

.3692718 

9 

68 

.9753708 

.1735262 

.0752956 

10 

10 

.3427675 

.8455948 

.3669189 

10 

69 

.9787774 

.1579609 

.0685411 

11 

11 

+.3591164 

-.8399118 

-.3644524 

11 

*  70 

+.9818900 

-.1423491 

-.0617666 

12 

12 

.3753537 

.8339691 

.3618732 

12 

71 

.9846080 

.1266951 

.054JI740 

13 

13 

.3914744 

.8277686 

.3591822 

13 

72 

.9872311 

.1110036 

.0481651 

14 

14 

.4074737 

.8213119 

.3563804 

14 

73 

.9894589 

.0952790 

.0413421  ' 

15 

15 

.4233471 

.8146009 

.3534686 

15 

74 

.9913910 

.0795256 

.0345069  i 

16 

16 

+.4390902 

-.8076377 

-.3504474 

16 

75 

+.9930270 

-.0637479 

-.0276612 

17 

17 

.4546983 

.8004245 

.3473177 

17 

76 

.9943665 

.0479503 

.0208068 

18 

18 

.4701666 

.7929631 

.3440803 

18 

77 

.9954093 

.0321373 

.0139457 

19 

19 

.4854905 

.7852553 

.3407361 

19 

78 

.9961549 

.0163135 

.0070802 

20 

20 

.5006653 

.7773033 

.3372859 

20 

79 

.9966030 

-.0004834 

-.0002120 

21 

21 

+.5156863 

-.7691093 

-.3337308 

21 

80 

+.9967533 

+.0153483 

+.0066571 

22 

22 

.5305488 

.7606757 

3300719 

22 

81 

.9966059 

.0311767 

.0135250 

23 

23 

.5452477 

.7520051 

.3263102 

23 

82 

.9961608 

.0469969 

.0203895 

24 

24 

.5597781 

.7431001 

.3224470 

24 

83 

.9954180 

.0628044 

.0272486 

25 

25 

.5741354 

.7339633 

.3184833 

25 

84 

.9943775 

.0785944 

.0341002 

26 

26 

+.5883147 

-.7245976 

-.3144202 

26 

85 

+.9930394 

+.0943620 

+.0409422 

27 

27 

.6023114 

.7150061 

.3102588 

27 

86 

.9914048 

.1101019 

.0477723 

28 

28 

.6161211 

.7051920 

.3060006 

28 

87 

.9894740 

.1258091 

.0545885 

29 

29 

•  .6297392 

.6951585 

.3016471 

29 

88 

.9872477 

.1414786 

.0613886 

30 

30 

.6431612 

.6849090 

iJ971998 

30 

89 

.9847270 

.1571056 

.0681702 

31 

31 

+.6563828 

-.6744470 

-.2926602 

31 

90 

+.9819129 

+.1726853 

+  0749312 

Feb.  1 

32 

.6693997 

.6637763 

.2880299 

April  1 

91 

.9788069 

.1882128 

.0816695 

2 

33 

.6822080 

.6529006 

.2833103 

2 

92 

.9754104 

.2036833 

.0883832 

3 

34 

.6948040 

.6418237 

.2785032 

3 

93 

.9717252 

.2190921 

.0950702 

4 

35 

.7071843 

.6305495 

.2736105 

4 

94 

.9677528 

.2344347 

.1017286 

5 

36 

+.7193453 

-.6190817 

-.2686337 

5 

95 

+.9634949 

+.2497068 

+.1083561 

6 

37 

.7312835 

.6074240 

.2635745 

6 

96 

.9589534 

.2649042 

.1149509 

7 

38 

.7429957 

.5955803 

.2584347 

7 

97 

.9541304 

.2800222 

.1215112 

8 

39 

.7544788 

.5835545 

.2532160 

8 

98 

.9490280 

.2950568 

.1280351 

9 

40 

.7657296 

.5713504 

.2479200 

9 

99 

.9436478 

.3100040 

.1345207 

1 

10 

41 

+.7767450 

-.5589719 

-.2425486 

10 

100 

+.9379917 

+.3248599 

+.1409G66 

11 

42 

.7875224 

.5464230 

.2371030 

11 

101 

.9320620 

.3396205 

.1473712  1 

12 

43 

.7980587 

.5337074 

.2315854 

12 

102 

.9258605 

.3542817 

.1537:128 

13 

44 

.8083512 

.5208288 

.2259972 

13 

103 

.9193890 

.3688395 

.1600494 

14 

45 

.8183972 

.5077909 

.2203399 

14 

104 

.9126495 

.3832901 

.1663192 

15 

46 

+.8281937 

-.4945971 

-.2146152 

15 

105 

+.9056440 

+.3976296 

+.1725408 

16 

47 

.8377377 

.4812511 

.2088246 

16 

106 

.8983745 

.4118541 

.1787125 

17 

48 

.8470268 

.4677568 

.2029698 

17 

107 

.8908428 

.4259599 

.1848327 

18 

49 

.8560578 

.4541185 

.1970526 

18 

108 

.8830511 

.4399430 

.1908996 

19 

50 

.8648278 

.4403404 

.1910747 

19 

109 

.8750015 

.4537992 

.1969115 

20 

51 

+.8733341 

-.4264266 

-.1850380 

20 

110 

+.8666962 

+.4675246 

+^2028668 

21 

52 

.8815741 

.412:«12 

.1789442 

21 

111 

.8581376 

4811149 

.2087639 

22 

5:^ 

.8895451 

.3982086 

.1727950 

22 

112 

.8493282 

.4945658 

.2146008 

23 

54 

.8972445 

.3839130 

.1665922 

23 

113 

.8402705 

.5078736 

.2203756 

24 

55 

.9046698 

.3694980 

.1603380 

24 

114 

.8309672 

.5210342 

.2260866 

25 

56 

+.9118185 

-.3549710 

-.1540343 

25 

115 

+.8214213 

+.5340434 

+.2317320 
.2373100  ' 

26 

e7 

.9186884 

.3403340 

.1476830 

26 

116 

.8116358 

.5468973 

27 

58 

.9252774 

.32.>5928 

.1412863 

27 

117 

.8016135 

.551>5920 

.2428190 

28 

59 

.9315836 

.3107522 

.1-348463 

28 

118 

.7913576 

.5721237 

J2482.-)73 

29 

60 

+.9376052 

-.2958171 

-.1283653 

20 

119 

.7808716 

.5844887 

.25*36235 

30 

120 

+.7701592 

+.5066?34 

+.2580159 

31 

i  121 

+.759223S 

+.6187045 

+.264l:fc>:» 

SUN'S  COORDINATES,  1873.     343 


Greonwich 
Mean  Noon. 

X. 

Y. 

z. 

Groeiiwich 
Mean  Noon. 

X. 

Y. 

Z. 

May  1 

fl 
121 

+.7502238 

+.6087045 

+.2641320 

July  1 

(1 
182 

-.1703725 

+.9105474 

+.3000142 

a 

122 

.748U603 

.6205485 

.2692720 

2 

183 

.1870264 

.0168160 

.3078287  , 

3 

123 

.7366005 

.6322122 

.2743344 

3 

184 

.2036262 

.0138268 

.396331 1 

4 

124 

.7251180 

.6436023 

.2703160 

4 

185 

.2201673 

.0105808 

.3051221 

5 

125 

.7133288 

.6540857 

.2842165 

5 

186 

.2366450 

.0070704 

.3036010 

6 

126 

+.7013357 

+.6660807 

+.2800347 

6 

187 

-.2530550 

+.0033237 

+.3019714 

7 

127 

.6801425 

.6770017 

.2037603 

7 

188 

.2693032 

.8«)03148 

.3002313 

a 

128 

.6767530 

.6877101 

.2984192 

8 

180 

.2856550 

.8950540 
.8005426 

.3883820 

1     D 

120 

.6641708 

.6982392 

.3020834 

0 

IIM) 

.3018360 

.3864240 

10 

130 

.6513004 

.7085503 

.3074600 

10 

101 

.3170323 

.8857818 

.3843570  ! 

i 

11, 

131 

+.6384424 

+.7186768 

+.3118505 

11 

192 

-.3330307 

+.8807720 

+.3821843 

V2 

132 

.6253034 

.72a'>803 

.3161512 

12 

103 

.3408540 

.8755171 

.3700038 

13 

133 

.6110816 

.7362043 

.320*3617 

13 

194 

,3656700 

.8700156 

.3775160 

1     14 

134 

.5084041 

.7477803 

.3244814 

14 

105 

-3813863 

.8642606 

.3750230 

15 

135 

.5848311 

.7570720 

.3285087 

15 

196 

.3060059 

.8582802 

.3724254 

16 

136 

+J>7100C6 

+.7661307 

+.3324427 

16 

107 

-.4124054 

+.8320488 

+.3607220 

17 

137 

.5570C62 

.774080?) 

.3362824 

17 

108 

.4278801 

.8453767 

.3660113 

18 

138 

.5428517 

.7836108 

.3400260 

18 

100 

.4431542 

.8388655 

.3640030 

M\ 

130 

.5285413 

.7020267 

.34:KJ748 

10 

200 

.4582866 

.8310168 

.3600887  ' 

20 

140 

.5140789 

.8002084 

.3472251 

20 

201 

.4732096 

.8247325 

.a378721 

21 

141 

+.4004682 

+.8081622 

+.3506767 

21 

202 

-.4881707 

+.8173141 

+.3546538 

22 

142 

.4847134 

.8158858 

.3540287 

22 

203 

.5(i29224 

.8006635 

.3513345  ' 

23 

143 

.4608100 

.8233768 

.3572700 

23 

204 

.5175233 

.8017827 

.3470153 

24l 

144 

.4547802 

.8306329 

.3604201 

24 

205 

.5319778 

.7036740 

.3443071 

25 

145 

.4306288 

.8376518 

.3634753 

25 

206 

.5462800 

.7853308 

.3407810 

26 

146 

+.4243423 

+.8444313 

+.3664177 

26 

207 

-.5604285 

+.7767825 

+.3370680 

27 

147 

.4080345 

.8500605 

.3602555 

27 

208 

.5744163 

.7680048 

.3332502 

28 

146 

.3034104 

.8572646 

.3710877 

28 

200 

.5882407 

.7500005 

.3203558 

211 

140 

.3777748 

.8633150 

.3t46l35 

29 

210 

.6)181MiO 

.7407003 

.325:J500 

30 

1 

150 

.36^)322 

.8601100 

.3771322 

30 

211 

,6153810 

.7403771 

.3212701 

31 

151 

+.3461873 

+.8746751 

+.3705432 

31 

212 

-.6286802 

+.7307450 

+.3170003 

June  1 

152 

.3302451 

.8700819 

.3818460 

Aug.  1 

213 

.6418178 

.7200086 

.3128200  ' 

2 

153 

.3142105 

.8850:W3 

.3840400 

2 

214 

.65476:J3 

.71086'^1 

.3084633  ' 

3 

154 

.2080884 

.8808434 

.3861248 

3 

215 

.6673223 

.70(X)272 

.3040180  . 

4 

155 

.2818837 

.8943063 

.3881001 

4 

216 

.6800016 

.6001800 

.2094800 

5 

156 

+.26560001 

+.8086960 

+.3800654 

5 

217 

-.6024681 

+.6705563 

+.2048740  • 

6 

157 

.24024451 

.0027418 

.3017205 

6 

218 

.7046483 

.6687328 

.2001778 

<     •• 

158 

.232818?' 

.0065330 

.3!)33651 

7 

210 

.7166201 

.6377207 

.2853!)00 

8 

150 

5163283 

.0100689 

.3048080 

8 

220 

.7284073 

.6165229 

.2805300  . 

I) 

160 

.1007774 

.0133488 

.3063214 

0 

221 

.7390708 

,6351424 

.2756018 

10 

161 

+.1831707 

+.0163719 

+.3076325 

10 

222 

-.7513428 

+.6235820 

+.2705a>8 

11 

162 

.166512'> 

.0101375 

.308S318 

11 

223 

.76240:J3 

.6118446 

.2654031 

12 

163 

.1408072 

.0216440 

.3000102 

12 

224 

.7734288 

.5«M)0330 

.2603240  , 

13 

164 

.1330502 

.0238035 

.4008046 

13 

225 

.7841454 

.5878502 

.2350825  . 

14 

163 

.1162730 

.9238825 

.4017575 

14 

226 

.7046401 

.5755002 

.2407673  ! 

1 

15 

166 

+.0004530 

+.0276114 

+.4025076 

15 

227 

-.8040007 

+.5631832 

+.2443805  ! 

16 

107 

.0826037 

.0290703 

.4031447 

16 

228 

.8140507 

.5506053 

.2380235 

17 

168 

.0657204 

.0302!?61 

.4036685 

17 

220 

.8247508 

.5378606 

.2:i33077 

Id 

160 

.048*^341) 

.0312305 

.4040786  ; 

18 

230 

.K:i43340 

.5240788 

.2278047 

VJ 

170 

.0310251 

.0310121 

.4043740  , 

10 

231 

.8436607 

.5110366 

.2221450 

20 

171 

+.0150050 

+.0323305 

+.4043571 

20 

232 

-.K327637 

+.4087467 

+.2164228  ' 

21 

i  172 

-.0010208 

.0324853 

.4046230 

21 

233 

.H(iI6131 

.4H54127 

.2106370 

22 

173 

.0H8473 

.0323763 

.4045783  , 

22 

234 

.8702150 

.4710386 

.2047003 

23 

174 

.0357604 

.0320034 

.4044175 

!    23 

233 

.8783663 

.458:W.'^2 

.1988843 

24 

175 

.0526810 

.0313663 

.4041410 

1     '^ 

236 

.8866643 

.444583- 

.1020208 

25 

176 

-.0605700 

+.030465(; 

+.4037516 

23 

237 

-.8945063 

+.4307156 

+.1860018 

'26 

177 

.086158.) 

.0203012 

.4032467 

26 

I  238 

.9020003 

.4167217 

.1808291 

27 

178 

.10331  hi 

.<)2787:i8 

.4026275 

27 

230 

.0004134 

.4n2(i084 

.1747045 

2- 

17!) 

.I20I3:i8 

.0261840 

.4018943 

28 

240 

.0164736 

.3883801 

.16'?5208 

.       ay 

180 

.1*360215 

,0242324 

.4010474 

20 

241 

.023268?) 

.3740411 

.1623070 

-    30 

161 

-.15366!)3 

+.0220100 

+.4000873 

30 

242 

-.0207074 

i  +.3505056 

+.1560380 

3i 

182 

-.1703725 

:  +.0105474 

+.3000142 

31 

t  243 

-.9:^60572 

:  +.3450478 

+.1497248  1 
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Greenwich 
Mean  Koon. 

X. 

Y. 

Z. 

Greenwich 
Mean  Noon. 

X. 

T. 

Z. 

Sept.  1 

a 

244 

-  .9420470 

+.3304022 

+.1433691 

Nov.  1 

<1 
305 

-.7688891 

-.5746628 

-.249365*) 

2 

245 

.9477653 

.3156626 

.1369727 

2 

306 

.7576232 

.5867567 

.2546125  > 

3 

246 

.9532105 

.3008333 

.1305375 

3 

307 

.7461288 

.5986726 

i2597827  . 

4 

247 

.9583811 

.2859184 

.1240652 

4 

308 

.7344091 

.6104071 

.2648739  j 

5 

248 

.9632757 

.2709218 

.1175578 

5 

309 

.7224676 

.6219568 

.2698847 

6 

249 

-  .9678929 

+.2558475 

+.1110170 

6 

310 

-.7103076 

-.6333181 

-.2748141 

7 

250 

9722313 

.2406996 

.1044444 

7 

311 

.6!»79323 

.6444878 

.2796607  ' 

8 

251 

.9762895 

.2254823 

.0978417 

8 

312 

.6853448 

.6554626 

.2841229 

9 

252 

.9800661 

.2101998 

.0912107 

9 

313 

.6725483 

.6662391 

.2890984 

10 

253 

.9835597 

.1948559 

.0845532 

10 

314 

.6595462 

.6768140 

.2936863 

11 

254 

-  .9867691 

+.1794545 

+.0778708 

11 

315 

-.6463418 

-.6871832 

-.20818.=.5 

12 

255 

.9896931 

.1639998 

.0711654 

12 

316 

.6329388 

.6973436 

.3025946 

13 

256 

.9923:«)2 

.1484962 

.0644385 

13 

317 

.6193410 

.7072918 

.3069119 

14 

257 

.9946790 

.1329479 

.0576922 

14 

318 

.6055523 

.7170243 

.3111354 

15 

258 

.9967382 

.1173595 

.0509283 

15 

319 

.5915766 

.7265375 

.3152636 

16 

259 

-  .9985065 

+.1017355 

+.0441489 

16 

320 

-.5774183 

-.7358281 

-.3192953  ! 

17 

260 

.9999828 

.0860805 

.0373559 

17 

321 

.5630815 

.7448927 

.3232294 

18 

261 

1.0011660 

.0703992 

.0305514 

18 

322 

.5485704 

.7537280 

.:J270642 

19 

262 

1.0020553 

.0546962 

.0237374 

19 

323 

.5338896 

.7623309 

.3307980 

20 

263 

1 .0026501 

.0389765 

.0169161 

20 

324 

.5190437 

.7706987 

.3344297 

21 

264 

-1.0029498 

+.0232452 

+.0100895 

21 

325 

-.5040378 

-.7788285 

-.3379579 

22 

265 

1.0029539 

+.0075071 

+.0032597 

22 

326 

.4888767 

.7867J76 

.3413815  1 

23 

266 

1.0026622 

-.0082331 

-.0035711 

23 

327 

.4735651 

.7943633 

.3446993 

24 

267 

1.0020746 

.0239703 

.0104008 

24 

328 

.4581080 

.8017630 

.3479103 

25 

268 

1.0011915 

.0396998 

.0172271 

25 

329 

.4425107 

.8089144 

.3510135 

26 

269 

-1.0000130 

-.0554167 

-.0240478 

26 

330 

-.4267781 

-.8158155 

-.3540080 

27 

270 

.9985392 

.0711161 

.0308608 

27 

331 

.4109152 

.8224641 

.3568929 

2B 

271 

.9967708 

.0867930 

.0376639 

28 

332 

.3949270 

.828a>84 

.3596672 

S9 

272 

.9947084 

.1024428 

.0444552 

29 

3:)3 

.3788187 

.8349968 

.3623302 

30 

273 

.9923529 

.1180608 

.0512326 

30 

334 

.3625952 

.8408776 

.3648812  , 

Oct.  1 

274 

-  .9897050 

-.1336425 

-.0579942 

Dec.  1 

335 

-.3462612 

-.8464991 

-.3673108  ' 

2 

275 

.9867655 

.1491837 

.0647381  1 

2 

336 

.3298214 

.85185i)8 

.3696452 

3 

276 

.9835352 

.1646798 

.0714623  1 

3 

337 

.3132808 

.8569581 

.3718568 

4 

277 

.9800152 

.1891266 

.0781650  i 

4 

338 

.2966444 

.8617924 

.3739540  . 

5 

278 

.9762065 

.1955197 

.0848443 

5 

339 

.2799167 

.8663613 

.3759361  , 

6 

279 

-  .9721098 

-.2108548 

-.0914982 

6 

340 

-.2631025 

-.8706633 

-.3778024 

7 

280 

.9677260 

.2261277 

.0981247 

7 

341 

.2462065 

.8746J)71 

.379552:1 

8 

281 

.9630562 

.2413340 

.1047223 

8 

342 

.2292334 

.8784612 

.3811853 

9 

282 

.9581015 

.2564693 

.1112893  ' 

9 

343 

.2121883 

.8819541 

.3827009 

10 

283 

.9528627 

.2715294 

.1178238 

10 

344 

.1950762 

.8851754 

.3840985 

11 

284 

-  .9473406 

-.2865103 

-.1243239 

11 

345 

-.1779024 

-.8881212 

-.3853774 

12 

285 

.9415362 

.3014074 

.1307876 

12 

346 

.1696720 

.8907928 

.3865369 

13 

286 

.9354508 

.316216) 

.1372130 

13 

347 

.1433901 

.8931879 

.3875766 

14 

287 

.9290858 

.3309314 

.1435981 

14 

348 

.1260621 

.8953053 

.3884969 

15 

288 

.9224423 

.3455488 

.1499409 

15 

349 

.1086934 

.8971440 

.3892946 

16 

289 

-  .9155216 

-.3690636 

-.1562394 

16 

350 

-.0912897 

-.8987031 

-.3899719 

17 

290 

.9083254 

.3744714 

.1624916 

17 

351 

.07:J8565 

.8999820 

.3905275 

18 

291 

.9008555 

.3887677 

.1686954 

18 

352 

.0563995 

.9009799 

.3909611 

19 

292 

.8931137 

.4029478 

.1748490  1 

19 

353 

.0389244 

.9016963 

.3912725 

20 

293 

.8851021 

.4170068 

.1809503 

1 

20 

354 

.0214373 

.9021308 

.3^)14615 

21 

294 

-  .8768230 

-.4309402 

-.1869972 

21 

355 

-.0039440 

-.9022832 

-.3915281 

22 

295 

.868271)1 

.4447433 

.1929875 

22 

356 

+.0135501 

.9021537 

.3914723 

23 

296 

.8594729 

.4584117 

.1980193  ; 

23 

357 

.0310391 

.9017426 

.3912940 

24 

297 

.8504070 

.4719410 

.2047907 

24 

358 

.0485172 

.9010503 

.3909934 

25 

298 

.8410841 

.4853268 

.2105996 

25 

359 

.0659787 

.9000771 

.3905706 

26 

299 

-  .8315071 

-.4985645 

-.2163443 

26 

360 

+.0834189 

-.8988235 

-.3900260 

27 

300 

.8216792 

.5116500 

.2220230 

27 

361 

.1008297 

.8972;);)2 

.:J8936)1  I 

28 

301 

.8116936 

.5245793 

.2276338 

28 

362 

.U82.>8:> 

.8954779 

.3885731 

29 

302 

.8012836 

.5373489 

.2:«1750 

29 

363 

.1355489 

.8933873 

.3876653  • 

30 

303 

.7907224 

.5499552 

.2386450 

30 

364 

.1528457 

.8910195 

.•3866373 

31 

304 

-  .■W99232 

-.5623944 

-.2440422 

31 

365 

+.1700938 

-.8833759 

-.38548:>5 

32 

305 

-  .7688891 

-.5746628 

-.2493650 

32 

366 

+.1872883 

-.8854575 

-.3842223 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

Day  of 
Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

True  Loagitade. 

Latitade. 

• 

Troe  Longitude. 

Latitade. 

True  Longitude. 

Latitude. 

..    ®  ^  '  -  " 

0     /      «/ 

Oil' 

5  42  19.7 

0     /      // 

0     1      II 

0     1      II 

1.0 

312  24  51.6 

—4  50  28.5 

—4    6  49.7 

14     3  14.1 

—3  26  39.0 

1.5 

319  54  32.8 

5    2    2.9 

12  50  42.9 

3  43  12.9 

21  17  12.6 

2  57  20.6 

2,0 

327  21  14.1 

5    8  25.3 

19  51  49.6 

3  16  34.6 

28  23  56.7 

2  25  41.7 

8.5 

334  43  59.7 

5    9  36.3 

26  45  39.0 

2  47  28.7 

35  23  11.7 

1  52  2U.7 

3.0 

342    2    3.9 

5    5  435 

33  32  21.0 

2  16  28.4 

42  14  55.1 

1   17  54.2 

3.5 

349  14  52.6 

4  57    1.2 

40  12  14.0 

1  44    5.4 

48  59  15.7 

0  42  56.3 

4.0 

356  22    1.9 

4  43  48.8 

46  45  43.0 

1  10  49.4 

55  36  31.4 

—0    7  58.0  : 

4.5 

3  23  19.2 

4  26  295 

53  13  17.8 

0  37    8.2 

62    7    7.6 

+0  26  32.8 

5.0 

10  18  41.2 

4    5  29.2 

59  35  30.9 

—0    3  27.1 

68  31  34.9 

1     0  11.7  ' 

5.5 

17    8  12.7 

3  41  15.4 

68  52  56.6 

-fO  29  50.3 

74  50  27.9 

1  32  37.1 

6.0 

23  52    5.3 

3  14  16.2 

72    6    9.3 

1    2  22.6 

81     4  23.2 

2    3  30.1 

6.5 

30  30  35.9 

2  45    0.0 

78  15  42.8 

1  33  50.0 

87  13  585 

2  32  34.2  = 

7.0 

37    4     4.7 

2  13  54.8 

84  22    9.9 

2    3  54.5 

93  19  51.8 

2  59  34.8 

7.5 

43  32  54.1 

1  41  28.2 

90  26    0.9 

2  32  19.2 

99  22  40.3 

3  24  19.3 

H.0 

49  57  28.0 

1     8    6.5 

96  27  44.0 

2  58  48.8 

105  22  59.6 

3  46  363  1 

85 

56  18  105 

0  34  15.6 

102  27  445 

3  23    9.1 

111  21  235 

4    6  15.7 

9.0 

62  35  24.9 

—0    0  19.7 

108  26  25.2 

3  45    7.2 

117  18  23.1 

4  23    85 

95 

68  49  33.2 

+0  33  17.4 

114  24    6.4 

4    4  31.3 

123  14  26.9 

4  37    6.9 

lO.O 

75    0  56.2 

1    6  13.6 

120  21     4.1 

4  21  11.0 

129  10    0.7 

4  48    4.1 

105 

81    9  52.9 

1  38    75 

126  17  34.3 

4  34  57.2 

135    5  27.8 

4  55  54.2 

11.0 

87  16  40.0 

2    8  39.5 

132  13  49.2 

4  45  42.3 

141     1     8.4 

5    0  325 

115 

93  21  32.1 

2  37  30.8 

138    9  59.8 

4  53  2:».0 

146  57  19.3 

5     1  55.7  ; 

12.0 

99  24  42.4 

3    4  24.2 

144    6  16.1 

4  57  45.9 

152  54  15.3 

5    0    2.0  ' 

125 

105  26  22.3 

3  29    4.3 

150    2  47.1 

4  58  56.9 

158  52    9.1 

4  54  50.7 

13.0 

111  26  42.2 

3  51  17.0 

155  59  42.0 

4  56  52.0 

164  51  11.7 

4  46  23.3 

135 

117  25  52.1 

4  10  50.0 

161  57  lO.f 

4  51  31.6 

170  51  325 

4  34  42.9 

14.0 

123  24    12 

4  27  32.8 

167  55  21.6 

4  42  57.9 

17b  53  20.0 

4  19  54.4  i 

145 

12!)  21  19.2 

4  41  16.6 

173  54  28.0 

4  31  14.8 

182  56  42.2 

4    2    4.8 

15.0 

135  17  56.7 

4  51  545 

179  54  42.6 

4  16  27.9 

189    1  47.1 

3  41  23.0 

155 

141  14    5.2 

4  59  21.1 

185  56  21.0 

3  58  44.3 

195    8  43.1 

3  18    0.1  : 

16.0 

147    9  575 

5    3  32.8 

191  59  41.2 

3  38  12.6 

201  17  39.8 

2  52    8.9 

165 

153    5  49.7 

5    4  27.6 

198    5    35 

3  15    3.1 

207  28  47.9 

2  24    4.3 

17.0 

159    1  58.1 

5    2    5.0 

204  12  51.3 

2  49  27.3 

213  42  20.1 

1  54    3.1 

:   175 

164  58  42.3 

4  56  25.5 

210  23  30.2 

2  21  38.6 

219  58  30.8 

1  22  23.7 

Iri.O 

170  56  24.7 

4  47  31.4 

216  37  28.1 

I  51  51.8 

226  17  36.4 

0  49  26.2 

185 

176  55  30.5 

4  35  25.9 

222  55  14.7 

1  20  23.6 

232  39  54.9 

+0  15  32.6 

liJ.O 

182  56  27.0 

4  20  135 

229  17  21.1 

0  47  32.4 

239    5  45.9 

~0  18  53.8 

19.5 

188  59  44.3 

4     1  59.8 

235  44  19.0 

+0  13  38.9 

245  35  30.0 

0  53  28.0 

20.0 

195    5  54.3 

3  40  51.7 

242  16  395 

—0  20  53.9 

252    9  28.3 

1  27  43.6 

20.5 

201  15  3J.0 

3  16  57.6 

248  54  51.7 

0  55  40.6 

258  48     1.6 

2    1  12.9 

21.0 

207  29    9.6 

2  50  275 

2.55  39  22.4 

1  30  13.1 

265  31  2J).2 

2  33  26.7 

215 

213  47  261 

2  21  33.4 

262  30  33.3 

2    4    0.9 

272  20    7.9 

3    3  55.0 

22.0 

220  10  56.0 

1  50  295 

269  28  39.2 

2  36  30.9 

279  14  105 

3  32    7.1 

225 

226  40  13.0 

1  17  32.6 

276  33  45.6 

3    7    7.9 

286  13  44.4 

3  57  31.9 

23.0 

233  15  48.8 

0  43    2.8 

283  45  46.8 

3  35  15.2 

293  18  49.4 

4  19  38.8 

235 

239  58  11.1 

+0    7  23.4 

291     4  24.9 

4    0  16.2 

300  29  175 

4  37  58.7 

24.0 

246  47  41.3 

—0  28  58.2 

298  29    7.8 

4  21  35.1 

307  44  51.0 

4  52    45 

245 

253  44  32.9 

1     5  30.9 

305  59    9.4 

4  38  38.9 

315    5     1.0 

5     1  32.8 

25.0 

260  48  49.9 

1  41  59.9 

313  33  30.0 

4  50  595 

322  29    8.0 

5    6    5.4 

255 

268    0  24.6 

2  16  46.6 

321  10  57.7 

4  58  15,1 

329  56  21.7 

5    5  29.9 

26.0 

275  18  56.0 

2  50  10.0 

328  50  11.3 

5    0  11.7 

337  25  43.3 

4  59  41.4 

265 

282  43  49.0 

3  21     7.9 

336  29  435 

4  56  44.9 

344  56    6.6 

4  48  43.0 

,     27.0 

290  14  14.4 

3  48  58.3 

344    8    6.2 

4  47  59.7 

352  26  21.1 

4  32  46.2 

275 

297  49    9.3 

4  13    1.8 

351  43  52.8 

4  34  105 

359  55  15.1 

4  12  10.6 

'     25^.0 

305  27  19.3 

4  32  43.2 

359  15  44.0 

4  15  40.1 

7  21  38.0 

3  47  23.1 

2«.5 

313    7  21.4 

4  47  33.9 

6  42  30.2 

3  52  58.1 

14  44  24.7 

3  18  56.8 

20.0 

320  47  47.1 

4  57  13.6 

14     3  14.1 

3  26  39.0 

22    2  375 

2  47  2!).0 

20.5 

328  27    7.1 

5     1  315 

21  17  12.6 

2  57  20.6 

29  15  27.7 

%  13  39.8 

30.0 

336    3  55.1 

5    0  26.0 

28  23  56.7 

2  25  41.7 

36  22  17.7 

1  38    9.9 

305 

343  36  52.3 

4  54    5.6 

35  23  11.7 

1  52  20.7 

43  22  40.7 

1     I  39.5 

31.0 

aSl     4  50.4 

4  42  46.2 

42  14  55.1 

1  17  54.2 

50  16  21 .4 

—0  24  46.5 

315 

358  26  53.2 

—4  26  51.4 

48  59  15.7 

~0  42  56.3 

57    3  15.1 

•fO  11  54.1 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

APRIL. 

MAY. 

JUNE.         i 

Day  of 

Month. 

Trno  Longitude. 

Latitude. 

Tme  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

0   /    /' 

O         1         II 

Q        1          II 

.  ^  ^  I  ^J'  . 

0        1        II 

1 

1.0 

63  43  25.9 

+0  47  50.7 

97  17  30.4 

+3  36  30.6 

141  42  36.8 

+5  14  562 

1.5 

70  17  7.4 

1  22  35.8 

103  30  54.3 

4  0  13.1 

147  40  5.3 

5  14  32.0 

2.0 

76  44  39.3 

1  55  45.7 

109  40  17.6 

4  20  53.0 

153  36  46.8 

5  10  45^ 

2.5 

83  6  27.3 

2  27  0.1 

115  46  9.9 

4  38  23.1 

159  33  15.3 

5  3  3t».3 

3.0 

89  23  1.3 

2  56  2.2 

121  49  2.8 

4  52  38.2 

165  30  5.3 

4  53  17.4 

3.5 

95  34  54.4 

3  22  37.9 

127  49  29.3 

5  3  34.7 

171  27  52.0 

4  39  44.1 

4.0 

101  42  42.0 

3  46  35.7 

133  48  3.9 

5  11  10.0 

177  27  10.7 

4  23  4.8 

4.5 

107  47  0.5 

4  7  46.0 

139  45  21.4 

5  15  22.7 

183  28  36.2 

4  3  26.0 

5.0 

113  48  26.7 

4  26  0.9 

145  41  56.5 

5  16  12.3 

189  32  42.1 

3  40  55.2 

5.5 

119  47  36.8 

4  41  13.8 

151  38  23.5 

5  13  39.0 

195  40  0.6 

3  15  41.8 

G.O 

125  45  6.4 

4  53  19.3 

157  35  15.8 

5  7  43.9 

201  51  1.9 

2  47  56J3 

6.5 

131  41  30.2 

5  2  13.1 

163  33  5.6 

4  58  28.8 

208  6  13.5 

2  17  53.7 

7.0 

137  37  20.7 

5  7  51.4 

169  32  23.4 

4  45  56.8 

214  25  59.4 

1  45  48i2 

7.5 

143  33  8.0 

5  10  11.7 

175  33  37.6 

4  30  12.0 

220  50  39.5 

1  11  59;J 

8.0 

149  29  19.7 

5  9  12.4 

181  37  14.6 

4  11  20.0 

227  20  29.0 

0  36  48.6 

8.5 

155  26  21.4 

5  4  52.7 

187  43  38.0 

3  49  28.1 

233  55  38.0 

+0  0  41.4 

9.0 

161  24  36i2 

4  57  13.1 

193  53  8.8 

3  24  45.9 

240  m    9.5 

—0  35  54.2 

9.5 

167  24  24.0 

4  46  15.8 

200  6  4.0 

2  57  25.0 

247  22  0.8 

1  12  26.9 

10.0 

172  26  2.4 

4  32  4.2 

206  22  38.7 

2  27  39.6 

254  13  2.4 

1  48  23.1 

10.5 

179  29  46.4 

4  14  43.8 

212  43  3.8 

1  55  46.8 

261  8  57.6 

2  23  7.2 

11.0 

185  35  48.6 

3  54  22.0 

219  7  26.8 

1  22  6.3 

268  9  22.7 

2  56  2.9 

11.5 

191  44  19.2 

3  31  8.3 

225  35  51.0 

0  47  1.3 

275  13  48.3 

3  26  :vt.2 

'   12.0 

197  55  26.6 

3  5  14.7 

232  8  16.:^ 

+0  10  57.3 

282  21  39.5 

3  54  6.2  1 

12.5 

204  9  17.4 

2  36  55.8 

238  44  39.7 

—0  25  37.5 

289  32  17.1 

4  18  7.0 

13.0 

210  25  56.7 

2  6  28.4 

245  24  55.1 

1  2  12.7 

296  44  59.0 

4  38  8.5 

13.5 

216  45  28.9 

1  34  11.7 

252  8  52.9 

1  38  16.1 

303  59  1 .9 

4  53  47.2 

14.0 

223  7  57.9 

1  0  27.4 

258  56  21.5 

2  13  14.9 

311  13  42.6 

5  4  45.5 

14.5 

229  33  27.3 

-f 0  25  39Ji 

265  47  6.9 

2  46  35.6 

318  28  19.7 

5  10  51.9 

15.0 

236  2  0.8 

—0  9  47.3 

272  40  54.3 

3  17  45.5 

325  42  14.8 

5  12  1.1 

15.5 

242  33  42.3 

0  45  25.0 

279  37  26.6 

3  46  12.9 

332  54  53.3 

5  8  14.2 

16.0 

249  8  36.1 

1  20  45.5 

286  36  25.7 

4  11  28.6 

340  5  45.4 

4  59  38.0 

16.5 

255  46  46.4 

1  55  19.4 

293  37  33.2 

4  33  5.8 

347  14  26.1 

4  46  25.0 

17.0 

262  28  18.3 

2  28  36.8 

300  40  30.4 

4  50  41.5 

354  20  35.6 

4  28  52.1 

17.5 

269  13  16.3 

3  0  8.0 

307  44  58.1 

5  3  56.1 

1  23  59.0 

4  7  20.7 

18.0 

276  1  43.9 

3  29  23.0 

314  50  37.4 

5  12  35.1 

8  24  25.7 

3  42  15.1 

18.5 

282  53  43.7 

3  55  53.1 

321  57  8.7 

5  16  28.3 

15  21  48.8 

3  14  2.7  1 

19.0 

289  49  16.1 

4  19  10.9 

329  4  12.9 

5  15  30.8 

22  16  4.6 

2  43  12.7 

19.5 

296  48  18.7 

4  38  50.4 

336  11  30.6 

5  9  42.7 

29  7  11.7 

2  10  15.8 

2.).0 

303  50  46.2 

4  54  28.3 

343  18  42.5 

4  59  9.3 

35  55  9.8 

1  35  43.3 

20.5 

310  56  28.8 

5  5  44.4 

350  25  28.8 

4  44  1.0 

42  40  0.3 

1  0  7.2 

21.0 

318  5  12.0 

5  12  22.0 

357  31  29.7 

4  24  33.2 

49  21  44.5 

—0  23  58.9 

21  i> 

325  16  35.9 

5  14  9.3 

4  36  25.0 

4  1  5.7 

56  0  23.7 

+0  12  10.7 

22.0 

332  30  15.1 

5  10  59.4 

11  39  54.6 

3  34  2.8 

62  35  59.0 

0  47  51.8 

22.5 

339  45  38.7 

5  2  51.1 

18  41  37.8 

3  3  52.4 

69  8  30.8 

1  22  36.1 

23.0 

347  2  10.7 

4  49  49.7 

25  41  14.1 

2  31  5.4 

75  37  59.2 

1  55  57.2 

23.5 

354  19  10.2 

4  32  6.6 

32  38  23.4 

1  56  15.3 

82  4  24.1 

2  27  31.1 

24.0 

1  35  53.6 

4  9  59.9 

39  32  46.2 

1  19  56.6 

88  27  45.5 

2  56  55.8 

24.5 

8  51  35.0 

3  43  54.0 

46  24  3.6 

0  42  44.9 

94  48  3.6 

3  23  52.7 

25.0 

16  5  28.0 

3  14  18.1 

53  11  58.8 

—0  5  15.3 

101  5  19.6 

3  48  5.5 

25.5 

23  16  47.5 

2  41  46.3 

59  56  16.3 

+0  31  58.1 

107  19  36.1 

4  9  2L0 

'   26.0 

30  24  50.8 

2  6  55.4 

66  36  43.3 

1  8  23.1 

113  30  57.9 

4  27  28.8 

26.5 

37  29  0.2 

1  30  24.5 

73  13  9.9 

1  43  29.9 

119  39  31.2 

4  42  21.1 

'   27.0 

44  28  42.6 

0  52  52.9 

79  45  29.3 

2  16  51.8 

125  45  25.6 

4  53  52.6 

*27.5 

51  23  31.9 

—0  14  59.0 

86  13  38.6 

2  48  5.3 

131  48  52i) 

5  2  0.3 

1   28.0 

58  13  8.2 

+0  22  40.8 

92  37  38.3 

3  16  50.4 

137  50  8.0 

5  6  43.4 

:  28.5 

64  57  19.3 

0  59  32.7 

98  57  33.0 

3  42  50.5 

143  49  29.1 

5  8  2.5 

29.0 

71  35  59.4 

1  35  6.5 

105  13  31.7 

4  5  52.3 

149  47  17.1 

5  6  0.0 

1   21/.5 

78  9  lO.l 

2  8  55.9 

111  25  46.8 

4  25  45.5 

155  43  55.7 

5  0  39.5 

3U.0 

84  36  59.0 

2  40  38.4 

117  34  34.7 

4  42  22.6 

161  39  51.5 

4  52  5.4 

30.5 

90  59  39.6 

3  9  55.0 

123  40  15.1 

4  55  38.5 

167  35  34.1 

4  40  23.4 

31.0 

97  17  30.4 

3  36  30.6 

129  43  11.2 

5  5  30.1 

173  31  35.3 

4  25  39.9 

31.5 

103  30  54.3 

-f4  0  13.1 

135  43  49.0 

+5  11  56.0 

179  28  28.9 

44  8  2.0 
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FOfi  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

i 

Day  of 
Hontb. 

JULY. 

AUGUST. 

SEPTEMBER. 

True  Longitude. 

Latitude. 

Truo  Longitude. 

Latitude. 

Truo  Longitude. 

Latitude. 

1.0 

173°  3l'  35!3 

.  0   /    // 

+.1  25  39.9 

218  2  56^2 

+1  5  41.2 

2tw  27  rW.6 

O         1         ti 

—3  6  4'-.3 

1.5 

170  2»i  28.9 

4  8  2.0 

224  16  14.1 

+0  33  10.8 

272  15  47.7 

3  33  53.9 

2.0 

185  26  50.3 

3  47  37.5 

230  34  :i6.4 

—0  0  10.0 

279  11  23.5 

3  58  20.6 

2Ji 

191  27  16.3 

3  24  35.2 

236  58  39.5 

0  34  0.0 

286  14  25.7 

4  1!»  36.5  1 

3.0 

197  30  24.6 

2  59  5.2 

243  28  57.0 

1  7  55.2 

293  24  47.3 

4  37  10.3 

2^ 

203  36  52.6 

2  31  19.0 

250  5  57.9 

1  41  29.3 

300  42  8.6 

4  50  32.5 

4.0 

209  47  17.1 

2  1  29.7 

256  50  4.8 

2  14  12.8 

308  5  55.8 

4  59  16.9 

4.5 

216  2  13.9 

1  2f)  52.3 

263  41  33.1 

2  45  'M.\ 

315  35  21.1 

5  3  1.7 

'   5.0 

222  22  16.2 

0  56  44.1 

270  40  28.2 

3  14  59.3 

323  9  24.0 

5  I  3-2.3 

5.5 

228  47  53.9 

+0  22  25.1 

277  46  44.2 

3  41  53.1 

330  46  51 .6 

4  54  41.8  ■ 

ti.O 

235  19  32.6 

—0  12  41.6 

285  0  2.6 

4  5  39.7 

338  26  23.6 

4  42  32.6 

6.5 

241  57  32.2 

0  48  9.9 

292  19  51.5 

4  25  44.9 

346  6  33.5 

4  25  16.H 

7.0 

248  42  5.7 

1  23  30.3 

299  45  25.1 

4  41  36.6 

353  45  54Jli 

4  3  l.'>,4 

7J> 

255  33  17.5 

1  58  no 

307  15  45.0 

4  52  47.6 

1  23  1.5 

3  36  5H.1 

b.O 

262  31  3.1 

2  31  36.7 

314  49  41.5 

4  58  56.9 

8  56  38.0 

3  7  1.4 

8.5 

269  35  7.4 

3  3  11.0 

322  25  57.1 

4  59  51.3 

16  25  36.1 

2  34  6.2 

9.0 

276  45  4.4 

3  32  16.4 

330  3  8.8 

4  55  26.2 

23  49  0.2 

1  58  56.1 

9.5 

284  0  17.4 

3  58  16.3 

337  39  5«i.8 

4  45  46.6 

31  6  7.8 

1  22  15.4 

10.0 

291  19  59.9 

4  20  36.0 

345  14  48.3 

4  31  6.4 

38  16  29.9 

0  44  46.9 

10.5 

298  43  16.5 

4  38  44.9 

352  46  41.0 

4  11  47.5 

45  19  50.9 

—0  7  11.0 

11.0 

306  9  5.1 

4  52  17.4 

0  14  26.1 

3  48  18.7 

52  16  6.4 

+0  29  55.7 

11.5 

313  36  19.4 

5  0  54.7 

7  37  10.7 

3  21  13.7 

59  5  22.9 

1  6  0.7 

12.0 

321  3  52.2 

5  4  25.6 

14  54  14.2 

2  51  9.3 

65  47  54.7 

1  40  35.9 

12.5 

328  30  37.7 

5  2  46.7 

22  5  9.6 

2  18  44.3 

72  24  2.9 

2  13  17.3 

13.0 

335  55  34.5 

4  56  2.7 

29  9  41.8 

1  44  36.9 

78  54  13.3 

2  43  44.7 

13.5 

343  17  48.0 

4  44  25.5 

36  7  47.2 

1  9  24.2 

85  18  55.1 

3  11  41.6 

14.0 

350  36  32.1 

4  28  13.9 

42  59  31.3 

—0  33  41.4 

91  38  39.1 

3  3(>  54.5 

14.5 

357  51  10.7 

4  7  51.5 

49  45  7.7 

-fO  1  59.0 

97  53  56.5 

3  59  12.4 

15.0 

5  1  16.9 

3  43  46.3 

56  24  54.9 

0  37  7.3 

104  5  19.1 

4  18  26.8 

15.5 

12  6  33.4 

3  16  28.7 

62  59  16.1 

1  11  16.8 

110  13  17.9 

4  34  30.8 

16.0 

19  6  52.0 

2  46  30.9 

69  28  36.6 

I  44  3.7 

116  18  22.0 

4  47  19.6 

16.5 

26  2  12.0 

2  14  26.1 

75  53  22.9 

2  15  6.9 

122  20  59.0 

4  56  49.8  ' 

17.0 

32  52  38.5 

1  40  47.1 

ti2.14  1.6 

2  44  7.7 

128  21  34.7 

5  2  59.3 

17.5 

39  38  21.7 

1  6  5.9 

88  30  59.0 

3  10  49.8 

134  20  32.7 

5  5  474 

lti.0 

46  19  35.5 

—0  30  53.5 

94  44  39.9 

3  34  59.1 

140  18  14i2 

5  5  14.8 

,   18i> 

52  56  35.1 

+0  4  20.7 

100  55  26.8 

3  56  23.5 

146  14  58.4 

5  1  2:).5 

1   19.0 

59  29  37.5 

0  39  8.7 

107  3  40.7 

4  14  52.7 

152  11  2.8 

4  54  16.9 

1U.5 

65  58  59.4 

1  13  4.6 

113  9  40.4 

4  30  18.5 

158  6  42.6 

4  44  0.0 

20.0 

72  24  57.3 

1  45  44.4 

119  13  42.3 

4  42  34.3 

164  2  11.9 

4  30  38.8 

20.5 

78  47  46.3 

2  16  45.6 

125  16  1.0 

4  51  :».i 

169  57  43.8 

4  14  21.2 

•   21.0 

85  7  40.1 

2  45  48.2 

131  16  49.1 

4  57  18.1 

175  53  30.5 

3  55  16.5 

21  i> 

91  24  50.5 

3  12  34.3 

137  16  17.7 

4  5!)  42.1 

181  49  43.7 

3  33  35.7 

22.0 

97  39  27.9 

3  36  47.8 

143  14  37.0 

4  58  47.5 

187  46  35.7 

3  9  31.1 

22.5 

103  51  41.0 

3  58  15.2 

149  11  56.9 

4  54  36.5 

193  44  19.4 

2  43  16.3 

:   23.0 

110  1  37.5 

4  16  45.2 

155  8  27.2 

4  47  13.0 

199  43  8.4 

2  15  6.3  1 

>   23i> 

1 16  9  23.9 

4  32  8.5 

161  4  18.0 

4  36  42.6 

205  43  17.2 

1  45  17.6  ; 

;   24.0 

122  15  6.4 

4  44  18.2 

166  59  40.2 

4  23  12.3 

211  45  2.4 

1  14  7.6 

24.5 

128  18  51.5 

4  53  9.8 

172  54  46.7 

4  6  50.7 

217  48  42.6 

0  41  54.8 

25.0 

134  20  46.6 

4  58  40.7 

178  49  52.1 

3  47  47.6 

223  54  :W.2 

4-0  8  5e.9 

25.5 

140  21  0.0 

5  0  50.6 

184  45  12.9 

3  26  13.9 

230  3  11.3 

—0  24  19.5 

2b.O 

146  19  41.7 

4  59  40.7 

190  41  8.1 

3  2  21.7 

236  14  46.3 

0  57  39.1 

26  J> 

152  17  3.9 

4  55  14.2 

196  37  59.5 

2  36  24.1 

242  29  49.1 

1  30  37.4 

27.0 

158  13  21.1 

4  47  35.8 

202  36  11.5 

2  8  35.3 

248  48  46.4 

2  2  51.3 

27.5 

164  8  50.4 

4  36  51.4 

208  36  11.4 

1  39  10.2 

255  12  5.8 

2  33  56.4 

,   28.0 

170  3  51.8 

4  23  8.3 

214  38  28.9 

1  8  24.9 

261  40  14.4 

3  3  27.6* 

28.5 

175^  48.3 

4  6  34.4 

220  43  36.4 

0  36  365 

268  13  3-<.4 

3  30  58.9 

i   29.0 

181  54  5.8 

3  47  19.2 

226  52  7.8 

-f  0  4  3.2 

274  52  41.4 

3  56  4.0  i 

29  J> 

187  50  13.1 

3  25  32.4 

233  4  38.6 

;  —0  28  55.4 

2^1  37  43.9 

4  H  15.9  ' 

30.0 

193  47  41.7 

3  1  25.0 

239  21  44.9 

1  1  58  2 

2-:)  2J)  1.3 

4  37  7.7  ' 

30.5 

199  47  5.4 

2  35  8.8 

245  44  2.5 

1  34  42.4 

295  26  42.8 

4  52  13.4 

31.0 

205  49  0.4 

2  6  56.6 

252  12  5.9 

'   2  6  43.4 

302  30  47.1 

5  3  8.3 

-   31.5 

211  54  4.5 

+1  37  2.2 

258  46  269 

1  —2  37  34  8 

309  41  H'J 

—5  9  30  3 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Xnio  liODgltudo. 

Latitudo. 

Tmo  LoDgitade. 

Latitude. 

True  liODgltade. 

Latitado. 

I.O 

302  30  47.1 

O         1         II 

—5  3  8.3 

355  51  3L8 

—3  59  53.7 

0        1          II 

34  28  37.3 

O      J        n 

—0  56  55.2 

1.5 

309  41  8.2 

5  9  30.3 

3  14  O.l 

3  31  18.7 

41  35  13.5 

—0  18  6.0 

2.0 

316  57  25.9 

5  11  1.1 

10  37  20.8 

2  59  8.2 

48  40  4.0 

-fO  20  48.8 

2.5 

324  19  9.9 

5  7  27.3 

18  0  40.6 

2  23  57.5 

55  42  38.0 

0  59  10.2 

3.0 

331  45  37.8 

4  58  42.2 

25  23  5.7 

1  46  26.0 

62  42  24.8 

1  36  20.7 

3.5 

339  15  56.5 

4  44  46.0 

32  43  41.9 

1  7  17.1 

69  38  54.9 

2  11  45.7 

4.0 

346  49  3.6 

4  25  47.9 

40  1  36.5 

—0  27  15.5 

76  31  40.7 

2  44  54.0 

4.5 

354  23  49.2 

4  2  5.5 

47  16  0.6 

+0  12  53.5 

83  20  18.3 

3  15  18.6 

5.0 

1  58  58.7 

3  34  4.7 

54  26  10.4 

0  52  27.2 

90  4  28.1 

3  42  37.6 

5.5 

9  33  16.3 

3  2  19.6 

61  31  28.5 

1  30  45.2 

96  43  55.0 

4  6  33.6 

G.O 

17  5  27.7 

2  27  29.9 

68  31  24.9 

2  7  11.7 

103  18  29.4 

4  26  53.8 

6.5 

24  34  22.8 

1  50  20.1 

75  25  37.4 

2  41  15.8 

109  48  7.3 

4  43  30.3 

7.0 

31  58  59.9 

1  11  36.7 

82  13  52.1 

3  12  31.9 

116  12  50.9 

4  56  18.7 

7.5 

39  18  25.8 

—0  32  6.6 

88  56  3.3 

3  40  39.9 

122  32  48.0 

5  5  18.2 

8.0 

46  31  58.5 

+0  7  25.2 

95  32  12.9 

4  5  24.8 

128  48  11.8 

5  10  3liS 

B.5 

53  39  7.1 

0  46  17.2 

102  2  29.9 

4  26  36.1 

134  59  20.6 

5  12  2.2 

9.0 

60  39  31.7 

1  2:)  51.8 

108  27  9.6 

4  44  7.4 

141  6  36.9 

5  9  57.6 

9.5 

67  33  4.0 

1  59  36.9 

114  46  32.4 

4  57  55.6 

147  10  27.6 

5  4  25.1 

10.0 

74  19  45.1 

2  33  5.5 

121  1  3.5 

5  8  0.5 

153  11  22.7 

4  55  33.3 

10.5 

81  59  44.5 

3  3  55.5 

127  11  11.2 

5  14  23.8 

159  9  55.1 

4  43  31.3 

11.0 

87  33  19.0 

3  31  50.2 

133  17  27.0 

5  17  9.0 

165  6  40.1 

4  28  29.3 

11.5 

94  0  51.1 

3  56  36.0 

139  20  24.3 

5  16  20.9 

171  2  14.6 

4  10  37.6 

12.0 

100  22  47.7 

4  18  3.7 

145  20  37.6 

5  12  5.2 

176  57  16.5 

3  50  6.8 

12.5 

106  39  38.9 

4  36  7.3 

151  18  42.1 

5  4  28.4 

182  52  24.5 

3  27  8.0 

13.0 

112  51  56.6 

4  50  42.6 

157  15  13.4 

4  53  37.7 

188  48  17.3 

3  1  5:1.0 

13.5 

119  0  14.2 

5  1  47.7 

163  10  46.6 

4  39  40.8 

194  45  33.3 

2  34  34.2 

14.0 

125  5  5.3 

5  9  22.3 

169  5  56.4 

4  22  46.0 

200  44  49.5 

2  5  25.4 

14.5 

131  7  3.2 

5  13  27.4 

175  1  16.2 

4  3  2J> 

206  46  41.2 

1  34  41.2 

15.0 

137  6  40.6 

5  14  5.1 

180  57  17.6 

3  40  40.3 

212  51  41.6 

1  2  38.0 

15.5 

143  4  29.0 

5  11  18.5 

186  54  30.4 

3  15  50.7 

219  0  21.0 

+0  29  33.8 

IG.O 

149  0  58.4 

5  5  11.8 

192  53  22.4 

2  48  46.0 

225  13  6.0 

—0  4  11.3 

1G.5 

154  56  37.0 

4  55  49.9 

198  54  18.8 

2  19  40.2 

231  30  19.0 

0  38  15J2 

17.0 

160  51  51.1 

4  43  18.7 

204  57  42.2 

1  48  48.8 

237  52  17.5 

1  12  13.7 

17.5 

166  47  5.0 

4  27  45.4 

211  ^  52.3 

1  16  29.3 

244  19  13.6 

1  45  40.5 

18.0 

172  42  40.9 

4  9  18.2 

217  13  5,7 

0  43  1.0 

250  51  13.4 

2  18  7.8 

18.5 

178  38  58.9 

3  48  6.8 

223  25  35.8 

+0  8  45.2 

257  28  16.7 

2  49  6.1 

19.0 

184  36  17.1 

3  24  22.4 

229  41  32.8 

—0  25  54.9 

264  10  16.7 

3  13  5.5  ! 

19.5 

190  34  52.0 

2  58  17.7 

236  1  4.0 

1  0  34.5 

270  57  0.1 

3  44  35.9  ' 

20.0 

196  34  58.3 

2  30  7.1 

242  24  13.6 

1  34  47.4 

277  48  7.7 

4  8  8.0 

20.5 

202  36  49.0 

2  0  6.5 

248  51  2.9 

2  8  6.1 

284  43  13.8 

4  28  14.7 

21.0 

208  40  36.1 

1  28  33.5 

255  21  30.7 

2  40  2.7 

291  41  49.1 

4  44  31.4 

21.5 

214  46  30.8 

0  55  47.5 

261  55  33.0 

3  10  8.9 

298  43  20.6 

4  56  37.3 

22.0 

220  54  43.9 

+0  22  9.1 

268  33  4.2 

3  37  57.1 

305  47  13.1 

5  4  16.1 

22.5 

227  5  25.7 

—0  11  59.6 

275  13  57,2 

4  3  0.5 

312  52  50.8 

5  7  16.9 

23.0 

233  16  46.6 

0  46  15J> 

281  58  3.3 

4  24  53.9 

319  59  38.6 

5  5  33.9 

23.5 

239  34  57.2 

1  20  14.3 

288  45  13.1 

4  43  14.3 

327  7  3.2 

4  59  7.2 

24.0 

245  54  8.7 

1  53  31.1 

295  35  16.5 

4  57  41.4 

334  14  34.7 

4  48  2.6 

24.5 

252  16  32.5 

2  25  40.8 

302  28  3.0 

5  7  57.9 

341  21  46.8 

4  32  30.9 

25.0 

258  42  20.7 

2  56  17.8 

309  23  22J2 

5  13  50.1 

348  28  17.7 

4  12  47.9 

25.5 

265  11  45.6 

3  24  56.2 

316  21  3.1 

5  15  8.4 

355  33  49.1 

3  49  13.9  i 

26.0 

271  44  59.2 

3  51  10.7 

323  20  54.9 

5  11  47.2 

2  38  7.2 

3  22  12.9  : 

26.5 

278  22  13.5 

4  14  36.8 

330  22  46.0 

5  3  45.3 

9  41  1.8 

2  52  12.1  , 

27.0 

285  3  39.1 

4  34  50.7 

337  26  24.7 

4  51  6.4 

16  42  25.6 

2  19  40.9 

'   27.5 

291  49  24.9 

4  51  29.6 

346  31  38.1 

4  33  58.8 

23  42  13.0 

1  45  11.5 

28.0 

298  39  37.8 

5  4  12.7 

351  38  11.9 

4  12  35.8 

30  40  20.0 

1  9  16.4 

1   28.5 

305  34  21.3 

5  12  41.2 

358  45  50.4 

3  47  15.3 

37  36  42.6* 

—0  32  29.7 

29.0 

312  33  35.3 

5  16  39.3 

5  54  16.1 

3  18  20.2 

44  31  16.9 

+0  4  34.5 

29.5 

319  37  14.0 

5  15  54.6 

13  3  9.1 

2  46  17.8 

51  23  57.8 

0  41  22.3 

30.0 

326  45  7.0 

5  10  19.1 

20  12  7.2 

2  11  39.3 

58  14  38.4 

1  17  20.9 

30.5 

333  56  56.8 

4  59  49.3 

27  20  45.6 

1  34  59.3 

65  3  10.5 

1  51  5H.9 

31.0 

341  12  19.2 

4  44  28.1 

34  28  37.3 

0  56  55.2 

71  49  24.0 

2  24  47.2 

31.5 

348  30  43.4 

^4  24  24.4 

41  35  13.5 

—0  18  6.0 

78  33  60 

+2  55  18  8 

ASTRONOMICAL  EPHEMERaS 
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d50   OBLIQUITY  OF  THG  ECLIPTIC,  &€ 


Mean  Noon. 

Apparent 
Obliquity. 

Equation  of  Equinoxes. 

Procession  of 
Equinoxes 

in 
Longitude. 

The  Sun's 

Mean  I^n^ttode 

of  Moon 'h 

Ascending 

Nodo. 

In  Longitude. 

InR.  A. 

Aberration. 

nor.Parall.ix. 

1873. 

o        / 

23  27 

n 

Jan.     0 
10 
20 
30 

Feb     9 

24.25 
24.41 
24.62 

24,87 
25,12 

- 14.50 
14.01 
13.62 
13.37 
13.29 

-0.89 
0,86 
0.83 
0.82 
0.81 

0.00 
1.38 
2.75 
4.13 
5.50 

-20.80 
20.79 
20.77 
20.74 
20.71 

9.00 
9.00 
8.99 
8.98 
8.96 

61  21.2  1 
60  49.4 
60  17.6 
59  45.8 
59  14.1 

19 
Mar.    1 
11 
21 
31 

25.36 
25.57 
25.71 
25.80 
25.82 

13.36 
13.56 
13.85 
14.20 
14.53 

0.82 
0.83 
0.85 
0.87 
0.89 

6.88 

8,26 

9.63 

11.01 

12.38 

-20.67 
20.63 
20.57 
20.51 
20.45 

8.94 
8.92 
8.90 

8.87 
8.85 

58  42.3 
58  10.5 
57  38.7 
57     7.0 
56  35.2 

Apr.  10 
20 
30 

May  10 
20 

25.78 
25.69 
25,57 
25.44 
25.32 

14.81 
15.00 
15.05 
14.97 
14,75 

0.91 
0.92 
0.92 
0.92 
0.90 

13.76 
15.14 
16,51 
17.89 
19.26 

-20.39 
20.34 
20.29 
20.24 
20.19 

8.82 
8.80 
8.78 
8.76 

8.74 

56     3.4 
55  31.6 
54  59.9 
54  28.1 
53  56.4 

30 

June    9 
19 
29 

July     9 

25.23 
25.19 
25.20 
25.28 
25.40 

14.41 
13.98 
13,50 
13.01 
12.56 

0,88 
0.86 
0.85 
0.80 
0.77 

20.64 
22.02 
23.39 
24.77 
26.14 

-20.16 
20,13 
20.11 
20.11 
20.10 

8.72 
8.71 
8.71 
8.70 
8.70 

53  24.6 
52  52.9 
52  21.1 
51  49.3 
51  17.5 

19 
29 

Aug.    8 
18 

28 

25.58 
25.80 
26.03 
26.26 
26.47 

12.18 
11.91 
11.77 
11.77 
11.90 

0.75 
0.73 
0.72 
0.72 
0.73 

27.52 
28.90 
30.27 
31.65 
33.02 

-20.12 
20.14 
20.17 
20.20 
20.24 

8.71 
8.72 
8.73 

8.75 
8.77 

50  45.8 
50  14.0 
49  42.2 
49  10.4 
48  38.7  . 

Sept.   7 

17 

1           27 

Oct.     7 

17 

• 

26.63 
26.74 
26.79 
26.78 
26.70 

12.13 
12.43 
12.76 
13.06 
13.29 

0.74 
0.76 
0.78 
0.80 
0.81 

34.40 
35.78 
37.15 
38.53 
39.90 

-20.29 
20.35 
20.41 
20.47 
20.53 

8.79 

8.81 
8.84 
8.87 
8.88 

48     6.9 
47  35.1 
47     3.3  . 
46  31.6 
45  59.8 

27- 

Nov.    6 

16 

26 

Dec.    6 

26.59 
26.45 
26.30 
26.17 
26.09 

13.40 
13.36 
13.15 
12.82 
12.34 

0.81 
0.81 
0.80 
0.78 
0.75 

41.28 
42.66 
44.03 
45.41 
46.78 

-20.59 
2P.64 
20.69 
20.73 
20.76 

8.91 
8.93 
8.95 
8.97 
8.98 

45  28.0 
44  56.2  » 
44  24.5 
43  52.7 
43  20.9 

16 
26 
36 

26.07 
26.11 
26.22 

11.78 

11.18 

-10.61 

0.72 

0.68 

-0.65 

48.16 
49.51 
50.91 

-20.78 

20.79 

-20.79 

8.99 
9.00 
9.00 

42  49.1 
42  17.4 
41  45.6 

1  Mean  Ot 
'  Prccessic 

>liquity,  18 
m  for  1872 

73,0,    23 

*mV^     ... 

27  2(i!31 
50^^257 

Motion  ii 
7           Log 

n  100  days 
.     1.70120 

,-0!l272 

► 

1 

Daily  Motion. 

;  Precess'u 
Precessic 

)n  in  a  Soli 
>n  in  a  Sidi 

IT  Day,     . 
ureal  Day, 

0^^.137 
0^^.137: 

60        Log 
22        Log 

.     9.13861 
.     9.13742 

-3.177 

Sun's  M( 

1 

3aii  Hor.  P, 

arallax,     . 

8^^848 

1 
1 

FIXED  STARS,  1873. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 

Dftte. 

1 

A. 

B. 

C. 

]»• 

Dato. 

A. 

B. 

C. 

D. 

JOD.    1 

n  9.4489 

n  0.5987 

It  0.5893 

1.3011 

Mar.  1 

n  9.01 16 

n  0.7282 

n  1.2507 

■ 

0.8068 

2 

9.4430 

0.6004 

0.6243 

1.2994 

2 

9.0022 

0.72!)7 

1 .25:n 

0.7831 

3 

9.4371 

0.6022 

0.6566 

1.2975 

3 

8.<)926 

0.7312 

liJ554 

0.7579 

4 

9.4312 

0.6040 

0.6864 

1.2955 

4 

8.9829 

0.7326 

1J2575 

0.7308 

5 

9.4251 

0.6359 

0.7142 

1.2934 

5 

8.9730 

0.7339 

1.2595 

0.7021 

6 

n  9.4191 

110.6079 

n  0.7403 

1.2011 

6 

n  8.9630 

n  0.7352 

It  1.2614 

0.6711 

7 

9.4129 

0.6098 

0.7647 

1.2886 

7 

8.9527 

0.7364 

1.2631 

0.6376 

8 

94067 

0.6119 

0.7877 

1.2860 

8 

8.9424 

0.7376 

1.2647 

0.6013 

1) 

9.4005 

0.6140 

C  8094 

1.2833 

9 

8.9318 

0.7388 

1.2661 

0J)614 

10 

9.3942 

0.6161 

0.8299 

IMSOA 

10 

8.9210 

0.7398 

1.2674 

0,5175 

1          11 

n  9.3878 

n  0.6183 

n  0.8494 

1.2773 

11 

n  8.9099 

n  0.7409 

111.2686 

0.4684 

12 

9.:»I4 

0.6205 

0.8679 

1.2741 

12 

8.8987 

0.7418 

1 .2696 

0.4 1:):) 

13 

9.3750 

0.6228 

0.8855 

1.2707 

13 

8.8872 

0.7427 

1.2705 

0.3493 

14 

9.3685 

0.6251 

0.9023 

1.2672 

14 

8.8754 

0.7436 

liJ7l3 

Oi>746 

15 

9.3619 

0.6274 

0.9183 

1.2634 

15 

8.8633 

0.7444 

1^2719 

0.1845 

IG 

n  9.3553 

n  0.6298 

n  0.9337 

1,2595 

16 

n  8.8509 

n  0.7452 

111.2724 

0.0697 

17 

9.3486 

0.6321 

0.9483 

1.2555 

17 

8.8381 

0.7459 

1.2728 

9.91  :w 

18 

'     9.3419 

0.6346 

0.9624 

1.2512 

18 

8.8250 

0.7466 

1.2730 

9.66^2 

ID 

9.3351 

0.6370 

0.9758 

1.2468 

19 

8.8114 

0.7472 

1.2731 

/>  9.0441 

20 

9.3283 

0.6395 

0.9888 

1.2422 

20 

8.7975 

0.7477 

1J«731 

n  9.3828 

21 

n  9.321 4 

n  0.6419 

111.3012 

1.2375 

21 

n  8.7831 

n  0.7482 

la  1.2729 

n  9.7749 

1         22 

9.3145 

0.6444 

1.0132 

1.2:J25 

22 

8.7683 

0.7486 

li>727 

9.9772 

23 

9.3075 

0.6469 

1 .0246 

1.2273 

23 

8.7528 

0.7490 

1.2722 

0.1145 

24 

9.3005 

0.6494 

1.0357 

1.2220 

24 

8.7368 

0.7494 

1J2717 

0J2185 

25 

9i2934 

0.6520 

1.0463 

1.2164 

25 

8.7201 

0.7496 

1.2710 

0.3022 

26 

n  9.2863 

n  0.6545 

nl.(]«66 

1.21U6 

26 

n  8.7026 

n  0.7499 

n  1.2702 

n  0.3722 

27 

9.2792 

0.6570 

1.0665 

1.2046 

27 

8.6843 

0.7501 

1.2693 

0.4323 

28 

9.2719 

0.6595 

1.0760 

1.1984 

28 

8.6652 

0.7502 

1.2682 

0.4850 

211 

9.2647 

0.6620 

1.0852 

1.1920 

29 

8.6451 

0.7503 

1.2670 

0.5318 

30 

9.2574 

0.6645 

1.0941 

1.1853 

30 

8.6240 

0.7504 

15657 

0.5739 

31 

It  9.2500 

fi  0.6671 

n  1.1026 

1.1784 

31 

118.6016 

n  0.7504 

n  1 .2642 

110.6122 

Feb.  1 

9.2426 

0.6695 

1.1109 

1.1712 

Apr.  1 

8.5781 

0.7503 

1.2626 

0.6472 

2 

9i»5i 

0.6720 

1.1188 

1.1638 

2 

8.5529 

0.7502 

1.2609 

0.6795 

3 

9.2276 

0.6745 

1.1265 

1.1561 

3 

8.5261 

0.7501 

1.2590 

0.7093 

4 

9Ji2201 

0.6769 

1.1339 

1.1481 

4 

8.4972 

0.7499 

1.2570 

0.7372 

5 

n  9.2125 

fi  0.6794 

nl.14U 

1.1399 

5 

n  8.4660 

n  0.7497 

n  1 .2549 

n  0.763:1 

6 

9.2048 

0.6818 

1.1480 

1.1313 

6 

8.4320 

0.7494 

1.2526 

0.7877 

7 

9.1971 

0.6842 

1.1546 

1.1225 

7 

8.3948 

0.7491 

1.2502 

0.8107 

8 

9.1894 

0.6866 

1.1610 

1.1133 

8 

8.3537 

0.7487 

1.2477 

0.8324 

>          9 

9.1816 

0.6889 

1.1672 

1.1038 

9 

8.3081 

0.7484 

1.2450 

0.8529 

!     10 

»  9.1738 

n  0.6912 

111.1732 

1.0940 

10 

n  8.2570 

n  0.7479 

111.2421 

n  0.8724 

11 

9.1659 

0.6935 

1.1780 

1.0837 

11 

8.1989 

0.7475 

1.2392 

0.8909 

12 

9.1579 

0.6058 

1.1845 

1.0732 

12 

8.1307 

0.7470 

1.2360 

0.1M)85 

13 

9.1499 

0.6980 

1.18<I8 

1.0622 

13 

8.0488 

0.7464 

1.2328 

0.9253 

14 

9.1418 

0  7002 

1.1950 

1.0508 

14 

7.9469 

0.7459 

1.2293 

0.9413 

1         15 

n  9.1337 

n  0.7024 

nl.l999 

1.0389 

15 

n  7.8122 

n  0.7453 

111.2258 

mO.9566 

16 

9.1255 

0.7045 

1J2046 

1.0266 

16 

7,6107 

0.7446 

1.2220 

0.9713 

17 

9.1172 

0.7066 

1.20!)2 

1.0138 

17 

n  7.2201 

0.7440 

1.2181 

0.9854 

!      iH 

9.1089 

0.708(r 

1.2136 

1.0005 

18 

/» 6.8921 

0.743:1 

1^2141 

0.9989 

19 

9.1004 

0.7106 

1.2178 

0.9866 

19 

7.5105 

0.7426 

1.2099 

1.0119 

20 

n  9.0920 

n  0.7126 

nlSBilS 

0.9721 

20 

7.7581 

110.7418 

n  1 .2a'>5 

n  1 .0243 

21 

9.0834 

0.7145 

1 .2257 

0.9571 

21 

7.9159 

0.7410 

1.200!» 

1.0363 

22 

9.0748 

0.7164 

1.2294 

0.9413 

22 

8.0:)26 

0.7403 

1.1!)62 

1.0478  , 

23 

9.0661 

0.7182 

1.2329 

0.9248 

23 

8.1255 

0.7394 

1.1913 

1.05!H) 

24 

9.0573 

0.7200 

1.2362 

0.9075 

24 

8.2025 

0.7386 

1.1862 

1.0697 

25 

n  9.0484 

n  0.7217 

n  1.2394 

0.aS94 

25 

8.26^> 

n  0.7378 

nl.lHlO 

n  1 .0800 

26 

9.0394 

0.7234 

1 .2425 

0.8703 

26 

8.3265 

0.7:169 

1.17.'>5 

1.0899 

27 

9.0302 

0.7251 

1 .2454 

o.a'>03 

27 

H.37Ht> 

0.7360 

1.169H 

1.0t»!C, 

28 

9.0210 

0.7267 

1.24H1 

0.82!)1 

28 

8.4247 

0.7:J51 

1.1640 

1.108.S 

21> 

9.0116 

0.7282 

1.2507 

0.8068 

29 

8.4672 

0.7:M2 

1.158:) 

1.1178 

30 

119.0022 

n  0.7297 

111.2531 

0.7831 

30 

8.5062 

n  0.7333 

n  1.1517 

n  1.1264 

31 

f»  8.9926 

n  0.7312 

n  1.2554 

0.7579 

31 

8.542:J 

II  0.7323 

n  1.1453 

nl.l34H 

Janaary  1  to  Ja!y  1,  E .-  -0".(H. 


S5d 


FIXED  STARS,  1873 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 

Date. 

A. 

B. 

C. 

». 

Date. 

A. 

JB. 

C. 

]». 

May  1 

8.5423 

»  0.7323 

n  1.1453 

n  1.1348 

July  1 

9.3890 

n  0.71 87 

0.5264 

It  1.3035 

2 

8.5760 

0.73  J  4 

1.1386 

1.1428 

2 

9.3954 

0.7198 

0.5645 

1.3021 

3 

8.6076 

0.7305 

1.1317 

1.1506 

3 

9.4018 

0.7209 

0.5992 

1.3006 

4 

8.6373 

0.7295 

1 .1245 

1.1581 

4 

9.4080 

0.7221 

0.6313 

1.2990 

5 

8.6655 

0.7286 

1.1171 

1.1654 

5 

9.4141 

0.7233 

0.6610 

1J»72 

6 

8.6922 

n  0.7276 

n  1.1095 

» 1.1724 

6 

9.4201 

n  0.7246 

0.6887 

111.2953 

7 

8.7176 

0.7267 

1.1016 

1.1792 

7 

9.4261 

0.7259 

0.7147 

1.2933 

8 

8.7417 

0.7257 

1 .0934 

1.1858 

8 

9.4319 

0.7272 

0.7390 

1.2912 

9 

8.7648 

0.7248 

1.0849 

1.1921 

9 

9.4376 

0.7286 

0.7620 

J. 2889 

10 

8.7869 

0.7238 

1.0762 

1.1983 

10 

9.4432 

0.7300 

0.7837 

1.2865 

11 

8.8081 

n  0.7229 

n  1.0672 

ft  1.2042 

11 

9.4487 

n  0.7315 

0.8042 

n  1.2840 

12 

8.8285 

0.7220 

1.0577 

1.2099 

12 

9.4541 

0.7329 

0.8238 

1J2813 

13 

8.8481 

0.7211 

1.0481 

1.2154 

13 

9.4595 

0.7344 

0.8423 

1.2785 

U 

8.8671 

0.7202 

1.0381 

1 .2207 

14 

9.4647 

0.7360 

0.8600 

li2755 

15 

8.8855 

0.7193 

1.0277 

1.2259 

15 

9.4698 

0.7375 

0.8769 

1.2724 

16 

8.9032 

n  0.71 85 

n  1.0170 

n  1.2308 

16 

9.4749 

n  0.7391 

0.8930 

ml.2692 

17 

8.9204 

0.7176 

1.0058 

1.2356 

17 

9.4798 

0.7407 

0.9084 

IMSoS 

18 

8.9371 

0.7168 

0.9943 

1 .2402 

18 

9.4847 

0.7424 

0.9232 

» 1.2622 

19 

8.9532 

0.7160 

0.9823 

1 .2446 

19 

9.4895 

0.7440 

0.9374 

l.!^85 

20 

8.9689 

0.7152 

0.9698 

1.2489 

20 

9.4942 

0.7457 

0.9511 

li8547 

21 

8.9841 

n  0.71 45 

m  0.9569 

n  1:2530 

21 

9.4988 

n  0.7474 

0.9642 

» 1.2507 

22 

8.9989 

0.7137 

0.9434 

lJi2569 

22 

9.5034 

0.7491 

0.9768 

1J2465 

23 

9.0133 

0.7130 

0.9294 

1.2607 

23 

9.5078 

0.7509 

0.9889 

1^2422 

24 

9.0274 

0.7124 

0.9147 

1.2643 

24 

9.5122 

0.7526 

1.0006 

1J077 

25 

9.0411 

0.7117 

0.8995 

1.2678 

25 

9.5165 

0.7544 

1.0118 

IM331 

26 

9.0545 

110.7111 

n  0.8836 

n  1.2711 

26 

9.5208 

n  0.7561 

1.0227 

111.2282 

27 

9.0675 

0.7105 

0.8669 

15743 

27 

9.5249 

0.7579 

1.0332 

1.2232 

28 

9.0803 

0.7100 

0.8435 

1.2773 

28 

9.5290 

0.7597 

1.0433 

1.2180 

29 

9.0927 

0.7095 

0.8312 

1.2802 

29 

9.5330 

0.7615 

1.0531 

1.2126 

30 

9.1048 

0.7090 

0.8120 

1.2829 

30 

9.5370 

0.7633 

1.0625 

1.2071 

31 

9.1169 

n  0.7086 

n  0.7918 

nt.2855 

31 

9.5409 

fi  0.7652 

1.0717 

n  1.2013 

June  1 

9.1285 

0.7082 

0.7704 

1.2880 

Aug.  1 

9.5447 

0.7670 

1.0805 

1.1954 

2 

9.1398 

0.7079 

0.7479 

1.2904 

2 

9.5484 

0.7688 

1.0890 

1.1892 

3 

9.1509 

0.7076 

0.7240 

1.2925 

3 

9.5521 

0.7706 

1.0972 

1.1828 

4 

9.1618 

0.7073 

0.6986 

1.2946 

4 

9.5557 

0.7724 

1.1052 

1.1762 

5 

9.1726 

n  0.7071 

n  0.6713 

n  1.2966 

5 

9.5593 

n  0.7742 

1.1129 

n  1.1693 

6 

9.1831 

0.7069 

0.6423 

1.2984 

6 

9.5628 

0.7760 

1.1204 

1.1622 

7 

9.1933 

0.7068 

0.6110 

1.3000 

7 

9.5662 

0.7778 

1.1276 

1.1549 

8 

9i2034 

0.7067 

0.5772 

13016 

8 

9.5696 

0.7796 

1.1346 

1.1474 

9 

9.2132 

0.7067 

0.5404 

1.3030 

9 

9.5729 

0.7813 

1.1414 

1.1395 

10 

9.2228 

n  0.7067 

110.5001 

111.3043 

10 

9.5762 

n  0.7831 

1.1479 

R  1.1314 

11 

9.2323 

0.7068 

0.4555 

1.3055 

11 

9.5794 

0.7848 

1.1542 

1.1230 

12 

9.2416 

0.7070 

0.4056 

1.3065 

12 

9.5825 

0.7866 

1.1604 

1.1144 

13 

9.2507 

0.7071 

0.3492 

1.3075 

13 

9.5856 

0.7883 

1.1663 

1.1054 

14 

9.2596 

0.7074 

0.2842 

1.3083 

U 

1 

9.5886 

0.7900 

1.1720 

1.0961 

15 

9ii684 

»  0.7077 

110.2077 

n  1.3090 

15 

9.5916 

n  0.7917 

1.1775 

m  1.0665 

16 

9.2770 

0.7080 

0.1146 

1.3095 

16 

9.5946 

0.7933 

1.1828 

1.0765 

17 

9.2854 

0.7083 

9.9956 

1.3100 

17 

9.5975 

0.7950 

1.1880 

1.0661 

18 

9.2937 

0.7087 

9.8314 

1.3103 

18 

9.6003 

0:7966 

1.1929 

1.0554 

19 

9.3019 

0.7092 

9.5633 

1.3105 

19 

9.6031 

0.7982 

1.1977 

1.0443 

20 

9.3099 

»  0.7097 

118.7237 

n  1.3106 

20 

9.6058 

n  0.7996 

1.2023 

It  1.0327 

21 

9.3177 

0.7102 

p  9.41 15 

1.3106 

21 

9.6085 

0.8013 

1.2068 

1.0207 

22 

9.3255 

0.7108 

9.7561 

1.3104 

22 

9.6112 

0.8029 

1.2111 

1.0083 

23 

9.3330 

0.7115 

9.9455 

1.3101 

23 

9.6138 

0.8044 

1.2152 

0.99c3 

24 

9.3405 

0.7122 

0.0770 

1.3097 

24 

9.6165 

0.8058 

1.2192 

0.9818 

25 

9.3478 

m  0.71 30 

0.1776 

n  1.3092 

25 

9.6190 

n  0.8073 

1JI2230 

It  0.9677 

26 

9.3549 

0.7139 

0.2591 

1.3085 

26 

9.6215 

0.8087 

1.2266 

0.9530 

27 

9.3620 

0.7147 

0.3276 

1.3078 

27 

9.6240 

0.8101 

1.2301 

0.9377 

28 

9.3689 

0.7156 

0.3,«67 

1.3069 

28 

9.6264 

0.8114 

li2335 

0.9217 

29 

9.3757 

0.7166 

0.4386 

1.3059 

29 

9.6288 

0.8127 

1.2367 

0.9049 

30 

9.3824 

110.7176 

0.4848 

n  1.3048 

30' 

9.6312 

n0.814l 

liS39e 

m  0.8873 

31 

9.3890 

n  0.71 87 

05264 

n  1.3035 

311 

9.6335 

n  0.8153 

1.2427  1 

n  0.8688 

Jasnary  1  to  July  1,  E  »  — (K'.04. 


July  1  to  December  33,  K  —  —  (K'.03. 


FIXED  STARS,  ]87»< 


»A3 


FOR  WASHINGTON  MEAN  MmNIGHT. 


LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1673.0,  TO  APPARENT  PLACES. 


DiOe. 

A. 

S. 

G. 

]». 

Date. 

A. 

m. 

C. 

]»• 

SepM 

9.6358 

n  0.8165 

J246o 

n  0.8495 

Nov.  1 

9.7571 

n  0.8191 

1.1581 

1.1177 

2 

9.63d] 

0.8177 

1.2481 

0.8290 

2 

9.7592 

0.8182 

1.1516 

1.1266 

3 

9.6403 

0.8188 

1J2506 

0.8073 

3 

9.7614 

0.8173 

1.1449 

1.1352 

4 

9.6425 

0.8200 

1.2530 

0.7844 

4 

9.7636 

0.8164 

1.1380 

1.14:)6 

5 

9.6447 

0.8210 

1J2552 

0.7601 

5 

9.7658 

0.8155 

1.1308 

1.1516 

6 

9.64&) 

n  0.8221 

liJ5r3 

n  0.7342 

6 

9.7680 

n  0.8146 

1.1233 

1.1594 

7 

9.6490 

0.8231 

1.2592 

0.7065 

7 

9.7702 

0.8137 

1.1156 

1.1669 

8 

9.6512 

0.8240 

1.2611 

0.6767 

8 

9.7724 

0.8128 

1.1076 

1.1742 

9 

9.6532 

0.8250 

1.2628 

0.6447 

9 

9.7747 

0.8119 

1.0993 

1.1812 

10 

9.6553 

0.8258 

1J2643 

0.6096 

10 

9.7769 

0.8110 

1.0907 

1.1880 

11 

9.6574 

n  0.8267 

1J2658 

n  0.571 8 

11 

9.7792 

n  0.8101 

1.0818 

1.1945 

12 

9.6594 

0.8275 

1.2671 

0.5300 

12 

9.7815 

0.80<>2 

1.0725 

1.2008 

13 

9.6614 

0.8282 

1J2683 

0.4836 

13 

9.7838 

0.8084 

1.0629 

1.2069 

14 

9.6634 

0.82IM) 

1J2693 

0.4314 

14 

9.7861 

0.8075 

1.0o:M 

1.2128 

15 

9.6654 

0.8296 

liJ702 

0.3720 

15 

9.7884 

0.8066 

1.0427 

1.2184 

16 

9.6674 

n  0.8303 

1.2710 

n  0.3028 

16 

9.7907 

n  0.8058 

1.0320 

1.2239 

17 

9.6693 

0.8309 

1.2717 

0.2204 

17 

9.7930 

0.8049 

1.0208 

1.2291 

W 

9.6713 

0.8315 

15722 

0.1193 

18 

9.7954 

0.8041 

1.0093 

1,2342 

19 

9.6732 

0.8320 

1.2726 

9.9843 

19 

9.7977 

0-8033 

0.9973 

1.2391 

20 

9.6751 

0.8324 

lii729 

9.7892 

20 

9.8001 

0.8025 

0.9847 

1.2438 

21 

9.6770 

n  0.8329 

1.2731 

m  9.4248 

21 

9.8024 

110.8017 

0.9717 

1.2483 

22 

9.6789 

0.8333 

1.2731 

p  8.9057 

22 

9.8048 

0.8010 

0.9581 

1.25*J6 

23 

9.6808 

0.8336 

15730 

9.6366 

23 

9.80r2 

0.8002 

0.9440 

15568 

24 

9.6827 

0.8:)39 

1.2728 

9.8939 

24 

9.8095 

0.7995 

0.9292 

1.2607 

25 

9.6846 

0.8342 

15725 

0.0542 

25 

9.8119 

0.7989 

0.9138 

1.2646 

26 

9.6865 

It  0.8344 

15720 

0.1711 

26 

9.8H3 

n  0.7982 

0.8976 

1.2682 

27 

9.6883 

0.8346 

1.2714 

0.2630 

27 

9.8167 

0.7976 

0.8807 

1.2717 

2a 

9.6i)02 

0.8347 

1.2706 

0.3388 

28 

9.8191 

0.7970 

0.8629 

1.2750 

29 

9.6921 

0.8348 

1.2698 

0.4032 

29 

9.8215 

0.7964 

0.8442 

1.2782 

30 

9.6939 

0.8349 

1.2688 

0.4592 

30 

9.8239 

0.7959 

0.8245 

15812 

Oct  1 

9.6958 

n  0.8349 

1.2676 

0.5086 

Dec.  1 

9.8263 

»07954 

0.8039 

1.2840 

2 

9.6977 

0.8349 

15664 

0.5530 

2 

9.8287 

0.7950 

0.7819 

1.2867 

3 

9.6995 

0.8348 

1.2650 

0.5932 

3 

9.8311 

0.7946 

0.7587 

15893 

4 

9.7014 

0.8347 

1.2635 

0.62!>8 

4 

9.8335 

0.7942 

0.7340 

1.2917 

5 

9.7033 

0.8346 

1.2618 

0.6635 

5 

9.8359 

0.7939 

0.7076 

1.2939 

6 

9.7061 

110.8344 

1.2600 

0.6946 

6 

9,8383 

m  0.7936 

0.6794 

1.2960 

7 

9.7070 

0.8342 

1.2581 

0.7236- 

7 

9.8406 

0.7933 

0.6491 

1.2980 

8 

9.7089 

0.8340 

1.2560 

0.7506 

8 

9.8430 

0.7931 

0.6162 

1.2998 

9 

9.7108 

0.8337 

1.2538 

0.7759 

9 

9.8454 

0.7929 

0.5806 

1.3015 

10 

9.7127 

0.8334 

155J4 

0.7998 

It) 

9.8478 

0.7928 

Q.d417 

1.3030 

11 

9.7146 

n  0.8330 

1.2489 

0.82^ 

11 

9.8502 

«  0.7927 

0.4990 

1.3044 

12 

9.7165 

0.8326 

1.2463 

0.8436* 

12 

9.8525 

0.7927 

0.4512 

1.3056 

13 

9.7184 

0.8322 

1.2435 

0.8638 

13 

9.8549 

0.7927 

0.3974 

1.3067 

14 

9.7204 

0.8317 

1.2405 

0.8829 

14 

9.8572 

0.7927 

0.3357 

1.3077 

15 

9.7223 

0.8312 

15374 

0.9011 

10 

9.8596 

0.7928 

05636 

1.3085 

16 

9.7243 

n  0.8307 

15341 

0.9186 

16 

9.8619 

»  0.7930 

0.1769 

1.3092 

17 

9.7262 

0.8302 

15307 

0.9a51 

17 

9.8642 

0.7932 

0.0683 

r.3097 

18 

9.7282 

0.8296 

15271 

0-9510 

18 

9.8666 

0.7935 

9.9230 

1.3102 

19 

9.7302 

0.8290 

15234 

0.9662 

19 

9.8689 

0.7938 

9.7025 

1.3104 

20 

.     9.7322 

0.8284 

1 5195 

0.9808 

20 

9.8711 

0.7941 

p  95350 

1.3106 

21 

9.7342 

fi  0.8277 

1.2154 

0.9948 

21 

9.8734 

110.7945 

n  95160 

1.3106 

22 

9.7362 

0.8270 

1.2U2 

1.0082 

22 

9.8757 

0.7949 

9.6953 

1.3104 

23 

9.7382 

0.8263 

1.2067 

1.0211 

23 

9.8780 

0.7954 

9.9186 

1.3102 

24 

9.7403 

0.8256 

1.2021 

1.03:i5 

24 

9.8802 

0.7960 

0.0654 

1.3097 

25 

9.7423 

0.8248 

1.1973 

1.0454 

25 

9.8824 

0.7965 

0.1747 

1.3092 

2b 

9.7444 

110.8241 

1.1923 

1.0569 

26 

9.8847 

n  0.7972 

n  05619 

1.3085 

27 

9.7465 

1     9.8233 

1.1871 

1.0679 

27 

9.8H69 

0.7978 

0.3343 

1.3077 

28 

9.7486 

0.8225 

1.1817 

1.0786 

28 

9.8890 

0.7«KS5 

0.3<K)3 

1.3067 

29 

i     9.7507 

0.8217 

1.1761 

1.0889 

29 

9.8912 

0.7993 

0.4514 

1.3056 

30 

9.7528 

0.8208 

1.1703 

1.0988 

:)0 

9.8934 

0.8001 

0.4984 

1.3044 

31 

9.7549 

n  0.8200 

1.1643 

1.1084 

31 

9.8955 

n  0.8010 

ii'0.5414 

1.3030 

32 

9.7571 

f»  0.8 191 

1.1581 

1.1177 

32 

9.8976 

n  0.8019 

n  0.5805 

1      1.3014 

Jnly  1  to  December  33,  B  *-  — (K'.OO. 
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FOR  WASHINGTON  MEAN  MffiNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r- 

/ 

Log  5^. 

O. 

Log  h. 

11. 

Log  i. 

i. 

/ 

O. 

n. 

v^^ 

// 

O   / 

i    o  1 

1/ 

8 

l\    111 

i   h  m 

Jan.  1 

0.0053 

— 12.9f) 

0.8385 

215  9 

1.309r  349  1 

n  0.2267 

—1.69 

—0.866 

14  29.6 

'  23  UIO 

2 

.0080 

12.82 

0.8352 

215  37 

1.3089;  348  4 

.2617 

1.83 

0.855 

14  22.5 

23  12.3 

h   3 

.0108 

12.65 

0.8319 

216  6 

1.303C  347  7 

.2940 

1.97 

0.843 

14  24.4 

2.1  8.5 

(7.0)  4 

.0135 

12.47 

0.8287 

216  36 

1.3083!  346  11 

.3238 

2.11 

0.832 

14  26.4 

23  4.7 

5 

.0163 

12.30 

0.8255 

217  6 

1.3079  345  14 

.3516 

2.25 

0.820 

14  28.4 

23  0.9 

6 

.0190 

—12.13 

0.8224 

217  36 

1.30761  344  17 

n  0.3777 

—2.39 

— 0.8P9 

14  30.4 

22  57.1 

7 

.0217 

11.96 

0.8193 

218  7 

1 .3072 

343  20 

.4021 

2.52 

0.79S 

14  32.5 

22  53.4 

8 

.0245 

11.79 

0.8163 

218  39 

1 .3069 

342  23 

.4251 

2.66 

0.78t) 

14  34.6 

22  49.6 

9 

.0272 

11.63 

0.8134 

219  11 

1.3065 

341  26 

.4468 

2.80 

0.775 

14  36.8 

22  45.8 

10 

.0299 

11.46 

0.6105 

219  44 

1.3061 

340  29 

.4673 

2.93 

0.764 

14  38.9 

22  41.9 

11 

.0327 

—11.29 

0.8076 

220  17 

1 .3056 

339  32 

fi  0.4868 

—3.07 

—0.753 

14  41.2 

22  38.1 

12 

.0354 

1J.13 

0.8049 

220  51 

1.3052 

3:J8  34 

.5053 

3.20 

0.742 

14  43.4 

22  34.3 

13 

.0382 

10.96 

0.8022 

221  25 

1.3047 

337  37 

.5229 

3.33 

o.rji 

14  45.7 

22  30.5 

14 

.0409 

10.80 

0.7996 

222  0 

1.3043 

336  39 

.5397 

3.46 

•  0.720 

14  48.0 

22  26.6 

15 

.0436 

10.64 

0.7971 

222  35 

1.3038 

335  41 

.5557 

3.59 

0.709 

14  50.3 

22  22.8 

16 

.0464 

—10.48 

0.7946 

223  10 

1 .3033 

334  43 

110.5711 

—3.72 

—0.699 

14  52.7 

22  18.9 

17 

.0491 

10.32 

0.7922 

223  46 

1.3027 

333  45 

.5857 

3.85 

0.688 

14  55.1 

22  15.0 

h  18 

.0518 

10.16 

0.7899 

224  22 

1.3022 

332  47 

.5998 

3.98 

0.678 

14  57.5 

22  11.2 

i8.0)  19 

.0546 

10.01 

0.7877 

224  59 

1.3017 

331  49 

.6132 

4.10 

0.667 

14  59.9 

22  7.3 

20 

.0573 

9.85 

0.7856 

225  35 

1.3011 

330  51 

.6262 

4.23 

0.657 

15  2.4 

22  3.4 

21 

.0601 

—  9.70 

0.7835 

226  12 

1.3005 

329  52 

n  0.6386 

-4.35 

—0.646 

15  4.8 

21  59.5 

22 

.0628 

9.54 

0.7815 

226  49 

1.3000 

328  53 

.6506 

4.47 

0.636 

15  7.3 

21  55.6 

23 

.0655 

9.39 

0.7797 

227  27 

1.2993 

327  54 

.6620 

4.59 

0.626 

15  9.8 

21  51.6 

24 

.0683 

9.24 

0.7779 

228  4 

1 .2987 

326  56 

,6731 

4.71 

0.616 

15  12.3 

21  47,7 

25 

.0710 

9.09 

0.7761 

228  42 

1.2981 

325  56 

.6837 

4.83 

0.606 

15  14.8 

21  43.8 

26 

.0737 

—  8.95 

0  7745 

229  20 

1.2975 

324  57 

»  0.6940 

—4.94 

—0.596 

15  17.3 

21  39.8 

27 

.0765 

8.80 

0.7730 

229  58 

1.2969 

323  58 

.7039 

5.06 

0.587 

15  19.9 

21  358 

28 

.0792 

8.65 

0.7715 

230  36 

12962 

322  58 

.7134 

5.17 

0.577 

15  22.4 

21  31.0 

29 

.0820 

8.51 

0.7701 

231  14 

1.2956 

321  58 

.7226 

{>.28 

0.567 

15  24.9 

21  271) 

30 

.0847 

8.37 

0.7689 

231  52 

1 .2950 

320  58 

.7315 

539 

0.558 

15  27.5 

21  23.9 

31 

.0874 

—  8.23 

0.7677 

232  29 

1.2943 

319  58 

»  0.7400 

—5.49 

—0.549 

15  30.0 

21  19.0 

Feb.  1 

.0902 

8.09 

0.7665 

233  7 

1.2936 

318  58 

.7483 

5.69 

0.539 

15  32.5 

21  15.9 

2 

.0929 

7.95 

0.7655 

233  45 

1 .2930 

317  57 

.7562 

5.70 

0.530 

15  35.0 

21  11.8 

h   3 

0957 

7.82 

0.7645 

234  22 

1.2923 

316  57 

.7639 

5.81 

0.521 

15  37.5 

21  7.8 

(9.0)  4 

.0984 

7.68 

0.7636 

235  0 

1.2916 

315  56 

.7713 

5.91 

0.512 

15  40.0 

21  3.7  ] 

5 

.1011 

—  7.55 

0.7628 

235  37 

1.2J)10 

314  55 

n  0.7785 

—6.00 

—0.503 

15  42.4 

20  59.7  . 

6 

.1039 

7.42 

0.7621 

236  14 

1.2903 

313  54 

.7854 

6.10 

0.495 

15  44.9 

20  55.6 

7 

J066 

7.29 

0.7614 

236  50 

1.2897 

312  53 

.7920 

6.19 

0.486 

15  47.4 

20  51.5 

8 

.1093 

7.16 

0.7608 

237  27 

1.2890 

311  51 

.7984 

6.29 

0.477 

15  49.8 

20  47.4 

9 

.1121 

7.04 

0.7602 

238  3 

1.2883 

310  50 

.8046 

6.38 

0.469 

15  52i2 

20  43.3 

10 

.1148 

—  6.91 

0.7598 

2:58  39 

1.2877 

309  48 

n  0.81 06 

—6.47 

—0.461 

15  54.6 

20  30J2 

11 

.1176 

6.79 

0.7594 

239  15 

1.2870 

308  46 

.8163 

6.55 

0.452 

15  57.0 

20  3.5.1 

12 

.1203 

6.66 

0.7590 

239  50 

1.2864 

307  44 

.8219 

6.64 

0.444 

15  59.3 

20  30.9 

13 

.1230 

6i>4 

0.7587 

240  25 

1.2857 

306  42 

.8272 

6.72 

0.4*36 

16  1.7 

20  26.8 

14 

.1258 

6.42 

0.7584 

241  0 

1.2851 

305  40 

.8324 

6.80 

0.428 

16  4.0 

20  22.6 

15 

.1285 

—  6.30 

0.7582 

241  34 

1.2845 

304  37 

n  0.8373 

—6.87 

—0.420 

16  6.3 

20  18.5 

16 

.1312 

6.19 

0.7580 

242  8 

1.2839 

303  34 

.8420 

6.95 

0.412 

16  8.5 

20  14.3 

17 

.1340 

6.07 

0.7.'>79 

242  42 

1.2833 

302  32 

.8466 

7.02 

0.405 

16  10.8 

20  10.1 

h  18 

.1367 

5.95 

0.7578 

243  15 

1.2827 

:iOl  28 

.8510 

7.10 

0.397 

16  13.0 

20  5.0 

(10.0)19 

.1395 

5.84 

0.7577 

243  48 

1.2821 

300  25 

.8552 

7.16 

0.389 

16  15.2 

20  1.7 

20 

.1422 

—  5.73 

0.7577 

244  20 

1.2815 

.299  22 

n  0.8592 

—7.23 

—0.382 

16  17.4 

19  57.5 

21 

.1449 

5.62 

0.7577 

244  52 

1.2810 

298  17 

.8631 

7.30 

0.375 

16  19.5 

19  53.2 

22 

.1477 

5.51 

0.7577 

245  24 

1.2805 

2J)7  15 

.8668 

7.36 

0.367 

16  21.6 

19  49.0 

23 

.1504 

5.40 

0.7577 

245  56 

1.2799 

296  12 

.8703 

7.42 

o.:i60 

16  23.7 

19  44.H 

24 

.1531 

5.29 

0.7578 

246  27 

1.2794  295  8 

.8736 

7.47 

0.353 

16  2.j.« 

19  40.5 

25 

.1559 

—  5.19 

0.7579 

216  57 

1.2789  294  4  «  0.8768 

—7.53  —0.346 

16  27.8 

19  36.3  . 

26 

.1586 

5.08 

0.7579 

247  27 

1.2785  293  0|   .8799 

7.58   0.339 

16  29.8 

19  32.0 

27 

.1614 

4.98 

0.7580 

247  57 

1.2780;  2!)1  56   .8828 

7.63   0.332 

16  31  H 

19  27.7 

28 

.1641) 

4.87 

0.7581 

248  27 

1.2776;  290  51 

.88551 

7.6-<!   n.325 

16  33.8 

19  23.4  1 

29 

0.1668 

—  4.77 

0.7582 

248  56 

1.2772 

2-^*)   47 

It  0.88811 

—7.73 

—0.318 

16  :W7 

19  19.2 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0, 

1 

TO  APPARENT  PLACES. 

Solar  day. 
SkL  hour. 

r. 

/ 

^osg. 

Q. 

Log  h. 

Ifl. 

Log  i. 

i. 

/ 

O. 

n. 

Blor.    1 

0.1668 

—  4.77 

0.7582 

248°  5d 

1.2772 

289*  47 

n  0.8881 

n 

—7.73 

— 0^.318 

h    m 
16  35.7 

h     111 
19  192 

ii 

.1696 

4.6G 

0.7584 

249  25 

1 .2767 

288  43 

.8905 

7.77 

0.311 

16  37.7 

19  14.9 

3 

.1723 

4.57 

0.75a5 

249  53 

1.2763 

287  38 

.8928 

7.81 

0.304 

16  39.6 

19  10.6 

4 

.1751 

4.47 

0.7586 

250  22 

1 .2759 

286  34 

.8949 

7.85 

0.29t 

16  41.4 

19    6.3 

h      ^ 

.1778 

4.37 

0.7587 

250  50 

15756 

285  29 

.8969 

7.89 

0.291 

16  43.3 

19    2.0 

,  (!i.0)6 

.1805 

—  4.27 

0.7588 

251  17 

1.2752 

284  25 

»  0.8988 

—7.92 

—0.284 

16  45.1 

18  57.6 

'^          7 

.1833 

4.17 

0.7589 

251  44 

1.2749 

2'^3  20 

.9005 

7.95 

0.278 

16  47.0 

18  53.3 

8 

.1860 

4.07 

0.7590 

252  11 

1.2747 

282  15 

.9021 

7.98 

0.271 

16  48.8 

18  49.0 

9 

.1887 

3.97 

0.7590 

252  38 

1.2744 

281  10 

.9035 

8.01 

0565 

16  50.5 

18  44.7 

10 

.1915 

3.88 

0.7591 

253    4 

1 .2742 

280    5 

.9048 

8.03 

0.258 

16  52.3 

18  40.4 

11 

.1942 

—  3.78 

0.7591 

253  31 

1 .2740 

279    0 

n  0.9060 

—8.05 

—0.252 

16  54.0 

18  36.0 

12 

.1990 

3.6U 

0.7591 

253  57 

1.2738 

277  55 

.9070 

8.07 

0.246 

16  55.8 

18  31.7 

13 

.1997 

3.59 

0.7591 

254  22 

1.2736 

276  50 

.9079 

8.00 

0.239 

16  57.5 

18  27.4 

14 

•2024 

3.50 

0.7591 

254  48 

1.27*35 

275  45 

.9087 

8.10 

0.233 

16  595 

18  23.0 

15 

.2052 

3.40 

0.7590 

255  14 

1.2734 

274  40 

.9093 

8.11 

0.227 

17    0.9 

18  18.7 

16 

.2079 

—  3.31 

0.7589 

255  31) 

1.2733 

273  35 

n  0.9098 

—8.12 

—0.220 

17    2.6 

18  14.4 

17 

.2106 

3.21 

0.7589 

256    4 

1.2732 

272  30 

.9102 

8.13 

0514 

17    4.3 

18  10.0 

18 

.2134 

3.12 

0.7587 

256  30 

1.2732 

271  25 

.9104 

8.14 

0.208 

17    6.0 

18    5.7 

19 

.2161 

3.02 

0.7586 

256  55 

1.2731 

270  21 

.9105 

8.14 

0.202 

17    7.6 

18    1.4 

h    20 

5189 

2.93 

0.7584 

257  11) 

1.2731 

269  17 

.9105 

8.14 

0.195 

17    9.3 

17  57.1 

(12.0)21 

i2216 

—  2.83 

0.7582 

257  44 

1.2732 

268  11 

n  0.9103 

—8.13 

—0.189 

17  11.0 

17  52.7 

r         22 

J2243 

2.74 

0.7580 

258    9 

1.2732 

267    6 

.9101 

8.13 

0.183 

17  12.6 

17  48.4 

23 

.2271 

2.65 

0.7577 

256  34 

1.2733 

266    1 

.9096 

8.12 

0.176 

17  145 

17  44.1 

24 

.2298 

2.55 

0.7575 

2.58  58 

1 .2734 

264  57 

.9091 

8.11 

0.170 

17  15  9 

17  39.8 

25 

.2325 

2.46 

0.7571 

259  23 

1.2735 

263  52 

.9084 

8.10 

0.164 

17  17.5 

17  35.5 

26 

i2353 

—  2.36 

0.7568 

259  48 

1.2737 

262  48 

74  0.9076 

—8.08 

—0.157 

17  195 

17  315 

27 

J2380 

2.27 

0.7564 

260  13 

1.2738 

261  43 

.9067 

8.07 

0.151 

17  20.9 

17  26.9 

28 

J2408 

2,17 

0.7561 

260  38 

1.2740 

260  39 

.9056 

8.05 

0.145 

17  22.5 

17  22.6 

29 

.2435 

2.07 

0.7556 

261     3 

1.2742 

259  34 

.9044 

8.02 

0.138 

17  245 

17  18.3 

30 

.2462 

1.98 

0.7552 

261  28 

1.2745 

258  30 

.9031 

8.00 

0.132 

17  25  9 

17  14.0 

31 

.2490 

—  1.88 

0.7547 

261  54 

1.2748 

257  26 

n  0.9016 

—7.97 

—0.125 

17  27.6 

17    9.8 

Apr.   1 

•  J^yl7 

1.78 

0.7542 

262  1!) 

1 .2750 

256  22 

.81K.»8 

7.94 

0.119 

17  29.3 

17    5.5 

^      2 

.2545 

1.68 

0.7537 

262  45 

1 .2753 

255  18 

.8983 

7.91 

0.112 

17  31.0 

17     15 

3 

.2572 

1.59 

0.7532 

263  10 

1.2757 

254  15 

.8!)64 

7.88 

0.106 

17  32.7 

16  57.0 

h      4 

.2591! 

1.49 

0.7526 

263  36 

1.2760 

253  11 

.8944 

7.84 

0.099 

17  34.4 

16  52.8 

(13.0)  5 

.2627 

—  1.3*J 

0.7520 

264    3 

1.2764 

252    8  It  0.8923 1 

—7.80 

—0.092 

17  365 

16  48.5 

^          6 

.2654 

1.28 

0.7514 

264  21) 

1.2768 

251     5 

.8900 

7.76 

0.086 

17  37.1' 

16  44.3 

7 

.26S1 

1.18 

0.7508 

261  56 

1.2772 

250    2 

.8876 

7.72 

0.0711 

17  39.7 

16  40.1 

8 

.2709 

1.08 

0.75U2 

265  23 

1.2776 

248  59 

.8851 

7.67 

0.072 

17  41.5 

16  35.9 

9 

.2736 

0.98 

0.7495 

265  50 

1 .2780 

247  56 

.8824 

7.63 

0.065 

17  43.3 

16  31.7 

10 

.2764 

—  0.87 

0.7488 

266  18 

1.2785 

246  53 

»  0.8795 

—7.58 

—0.058 

17  455 

16  27.6 

1           11 

.2791 

0.77 

0.7482 

2f>6  45 

1.2790 

245  51 

.8766 

7.5:j 

0.051 

17  47.0 

16  23.4 

12 

.2818 

0.66 

0.7475 

267  13 

1.2794 

244  49 

.8734 

7.47 

0.044 

17  48.9 

16  195 

13 

.2846 

0.55 

0.7468 

267  42 

1 .2799 

243  46 

.8702 

7.42 

0.037 

17  50.8 

16  15.1 

•            14 

.2873 

0.45 

0  7461 

268  11 

1.2805 

242  44 

.8667 

7.36 

0.030 

17  52.7 

16  11.0 

15 

5900 

—  0.34 

0.7454 

268  40 

1.2810 

241  43 

»  0.86:52 

_7.30  —0.02.''. 

17  54.6 

16    6.9 

16 

.2928 

0.23 

0.7447 

269    9 

1.2815 

240  41 

.8.594 

7.23 

0.015 

17  56.6 

16    2.8 

17 

.2955 

—  0.12 

0.7440 

269  31) 

1.2821 

239  40 

.8555 

7.17 

—0.008 

17  58.6 

15  58.7 

18 

.2983 

0.00 

0.7433 

270  10 

1 .282(J 

23-J  39 

.8515 

7.10 

0.000 

18    0.6 

15  54.6 

19 

.3010 

+  0.11 

0.7426 

270  40 

1 .2832 

237  38 

.8473 

7.03 

+0.007 

18    2.7 

15  5'.).5 

h    20 

.3037 

+  0.22 

0.7419 

271  12 

i.28:w 

2;W)  37  110.8429 

—6.96  +0.015 

18     4.8 

15  46.5 

(14.0)21 

.3065 

0.34 

0.7412 

271  43 

1.2844 

2:J5  36i      .8:W3 

6.89,      0.023' 18    6.9 

15  42.4 

22 

.3092 

0.46 

0.7406 

272  15 

1.2<»0 

234  36'      .8336 

6.82'     0.030' 18    9.0 

15  38.4 

23 

.3ll!l 

0.57 

0.7399 

272  47 

j    1.2856 

233  361      .8287 

6.74;     0.03^  18  11.2 

15  34.4 

24 

.3147 

0.61) 

0.7393 

273  2;) 

1.2862 

2:i2  36      .8236 

6.66:     0.046  18  13.1 

15  30.4 

25 

.3174 

+  0.81 

0.7387 

273  54 

:    1.2868 

231  3G»0.8184 

—6.58  +0.a54  18  15.6 

15  26.4 

26 

.:J202 

0.94 

0.7:J82'  274  27 

;    1.2S74 

23;)  36      .8129 

6.50 

0.062  18  17.8 

15  22.4 

27 

-•W2;» 

1.06 

0.73771  275    2 

.    1.2881 

,  229  37 

.8072 

6.41 

0.071  18  20.1 

15  18  5 

28 

.3256 

1.18 

0.7372 

275  :k; 

'    1.2887 

228  38 

.8014 

6.33 

0.079  18  22.4 

15  14.5 

29 

.3284 

1.31 

0.7367 

276  11 

i    1.2893 

227  39 

.7954 

6.24 

0.087. 18  24.8 

15  10.6 

30 

.3311 

+  1.44 

0.7363  276  47 

1.2S99 

'  226  40 110.7891 

—6.15 

+0.096'  18  27.0 

15    6.7 

31 

0.3339 

+  1.57 

0.7360  277  23 

1 .21MK> 

225  42 110.7827 

— 6.06i -f0.104  18  29.5 

15    2.8 
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FIX£D  STARS,  1873. 


FOR  WASHINGTON  MEAN  MTONIGHT. 


QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 


Solar  day. 
Si<L  liour. 

r. 

May  1 
2 

U.3339 
.3366 

3 

.3393 

4 

.3421 

h   S 

.3448 

(15.0)  6 

.3475 

7 

,3503 

8 

.3530 

9 

.3558 

10 

.3585 

11 

.3612 

12 

.3640 

13 

.3667 

14 

.3694 

15 

.3722 

16 

.3749 

17 

.3777 

18 

.3804 

19 

.3831 

h  20 

.3859 

(16.0)21 
22 

.3886 
.3913 

23 

.3941 

24 

.3968 

25 

.3996 

26 

.4023 

27 

.4050 

28 

.4078 

2f) 

.4105 

30 

.4133 

31 

.4160 

June  1 

.4187 

2 

.4215 

3 

.4242 

h   4 

.4269 

(17.0)  5 
6 

.4297 
.4324 

7 

.4352 

8 

.4379 

9 

.4406 

10 

.4434 

11 

.4461 

12 

.4488 

13 

.4516 

14 

.4543 

15 

.4571 

16 

.4598 

17 

.4625 

18 

.4653 

id 

.4680 

h  20 

.4707 

(18.0)21 
22 

.4735 
.4762 

23 

.4790 

24 

.4817 

25 

.4844 

26 

.4872 

27 

.4899 

28 

.4926 

29 

.4954 

30 

.4981 

31 

0.5009 

/ 


;/ 


Log  o^ 


&• 


+ 


+  J. 57 
1.70 
1.83 
1.96 
2.09 

2.23 
2.36 
2.50 
2.64 

2.78 

+  2.92; 
3.C6 
3.21 
3.35 

3.50 

•f-  3.65 
3.80 
3.95 
4.10 
4.25 

+  4.40 
4.56 
4.71 

4.87 
5.03 

+  5.18 
5.34 
5.51 
5.67 
5  83 

+  5.99 
6.16 
6.32 
6.49 
6.65 

6.82 
6.99 
7.15 
7.32 
7.49 

7.66 

7.83 
8.00 
8.17 
8.34 

+  8.51 

H.6^ 
8.85 
9.03 
9.20 

+  9.37 

9.54 

9.71 

9.89 

10.06 

+10.23 
10.40 
10.57 
10.74 
10.91 

+11.08 
+11.25 


+ 


+ 


0.7360 
0.7356 
0.7^54 
0.7352 
0.7350 

0.7349 
0.7349 
0.7.349 
0.7350 
0.7352 

0.7:}55 
0.7358 
0.7362 
0.7367 
0.7373 

0.7380 
0.7388 
0.7396 
0.7406 
0.7416 

0.7428 
0.7440 
0.7453 
0,7468 
0.7483 

0.7499 
0.7516 
0.7534 
0.7553 
0.7573 

0.7594 
0  7616 
0.7639 
0.7662 
0.7686 

0.7712 

0.7737 

0.7764 

0.77921 

0.7820 

0.7849 
0.7878 
0.7909 
0.7939 
0.7971 

0.8003 
0.8035 
0.8068 
0.810] 
0.8134 

0.010*5 
0.82)2 
0.8237 
0.8272 
0.8307 

0.8343 
0.8378 
0.8414 
0.8450 
0.8486 

0.8522 
0.^59 


O. 


Log  h. 


277  23 

277  59 

278  36 

279  13 

279  50 

280  28 

281  7 

281  45 

282  24 

283  3 

283  43 
281  22 
285  2 

285  42 

286  23 

287  3 

287  44 

288  25 

289  6 

289  47 

290  28 

291  9 

291  50 

292  30 

293  11 

293  51 

294  31 

295  12 

295  51 

296  31 

297  11 

297  50 

298  28 

299  6 

299  44 

300  21 

300  58 

301  -35 

302  11 

302  46 

303  21 

303  55 

304  29 

305  2 

305  34 

306  6 

306  38 

307  8 
3.17  3H 

308  8 

308  37 

309  5 
309  32 

309  59 

310  25 

310  51 

311  16 

311  40 

312  4 
312  27 

312  49 

313  11 


I 


.2906 
.2912 
.2918 
.2925 
.2931 

.2937 
.2944 
.2950 
.2956 
.2962 

.2968 
.2974 
.2980 
.2986 
.2992 

.2997 
.3003 
.3009 
.3014 
.3019 

.3024 
.3029 
.3034 
.3039 
.3043 

.3048 
.3052 
.3056 
.3060 
.3064 

.3068 
.3071 
.3975 
.3078 
.3082 

.3064 

.3087 
.3089 
.3092 
.3094 

.3096 
.3098 
.3099 
.3101 
.3102 

.3103 
.3104 
.3105 
.3105 
.3106 

.3106 
.3Hi6i 
.3106 
.3105 
.3105 

.3104 
.3103 
.3101 
.3100 
.3098 

.3097 
.3095 


Log  I. 


225  4^  n  0.7827 
224  43 
223  45 
222  47 


221  49 

220  52 
219  54 
218  57 
218  0 
217  3 


.7760 
.7691 
.7619 
.7545 

n  0.7469 
.7390 
.7308 
.7223 
.7136 


216  6  n  0.7046 


215  10 
214  14 
213  18 
212  22 

211  26 
210  30 
209  35 
208  40 
207  44 

206  49 
205  55 
205  0 
204  5 
203  11 


202 
201 
200 
199 
196 


17 
23 
29 
35 
41 


197  47 
196  54 
196  0 
195  7 
194  14 

193  20 
li»2  27 
191  34 
190  41 

189  48 

188  55 
188  3 
187  10 
186  17 
185  25 


184 
183 
182 
181 
181 

180 
179 
178 
177 
176 


.6951 
.6s^55 
.6755 
.6651 

110.6544 
.6432 
.6317 
.6197 
.6072 

n  0.5943 
.5808 
.5668 
.5521 
.5369 

n  0.5210 
.5043 
.4869 
.4686 
.4494 

n  0.4292 
.4078 
.3853 
.3614 
.3360 

n  0.3087 
iJ797 
.2484 
.2146 
.1778 

n  0.1375 
0.0929 
0.0430 
9.9866 
9.9216 


32ti  9.8451 
39|  9.7520 


47 

54 

2 

9 
17 
24 
32 
39 


175  47 

174  54 

174  2 

173  9 

172  16 

171  24 

9.6330 
9.4688 
9.2007 

n  6.3611 

p  9.0489 

9.3935 

9.582i) 

9.7144 

9.8  J  50 
9.8965 
9.9650 
0.0241 
0.0760 


170  31 


—6.06 
5.97 

5.88 
5.78 
5.68 

—5.58 
5.48 
5.38 
5.28 
5.17 

—5.06 
4.96 

4.85 
4.74 
4.62 

—4.51 
4.40 
4.281 
4.17 
4.05 

—3.93 
3.81 
3.69 
3.56 
3.44 

—3.32 
3.19 
3.07 
2.94 
2.81 

—2.69 
2.56 
2.43 
2.30 
2.17 

—2.04 
1.90 
1.77 
1.64 
1.51 

—1.37 
1.24 
1.10 
0.97 
0.83 

—0.70 
0.56 
0.43 
0.29 
0.16 

—0.02 

+0.11 

0.25 

0.;)8 

0.52 

+0.65 
0.79 
0,92 
1.06 
1.19 


/ 


»• 


+0.104 
0.113 
0.122 
0.131 
0.140 

+0.149 
0.158 
0.167 
0.176 
0.185 

+0.195 
0.204 
OJ214 
0.224 
0.233 

+0.243 
0.253 
0.263 
0.273 
0.283 

+0.294 
0.304 
0.314 
0.325 
0.335 

+0.346 
0,356 
0.367 

0.378 
0.389 

+0.400 
0.410 
0  421 
0.432 
0.444 

+  0.455 
0.466 
0.477 

0.488 
0.499 

+0.511 
0.522 
0.533 
0.545 
0.556 

+0.568 
0.579 
0.590 
0.602 
0.613 


h 
18 
18 

18 
18 

18 


in 
29.5 
31.9 
34.4 
36.!H 
39.4 


5.5 

8.2 
10.9 
13.7 
16.4 
19.1 


18  41.9 
18  44.4 
18  47.0 
18  49.6 
18  52.2 

18  54.8 
la  57.5 

19  05 
19  2.8 
19 

19 
19 
19 
19 
19 

19  21.8 
19  24.6 
19  27.3 
19  30.0 
19  32.7 

19  35.4 
19  38.1 

19  40.8 
19  43.4 
19  46.1 

19  48.7 
19  51.3 
19  53.9 
19  56.4 
19  58.9 


20 
20 
20 
20 
20 

20 
20 
20 
20 
20 


1.4 
3.!) 
6.3 
8.7 
11.1 

13.4 
15.7 
17.9 
20.1 
22.3 


20  24.4 
20  26.5 
20  28.6 
20  30.6. 
20  32.5 


+0.625  2D 
0.636: 2.1 
0.648  20 
20 


0.659 
0.671 

+0.682 
0.693 
0.705 
0.716 
0.727 


0.1222  +1 .32  +0.739 
0.1638; +1.46  +0-750 


2J 

20 
20 
20 
20 
23 

20 
23 


34.5 
36.3 
38.2 
39.9 
41.7: 

43.4 
45.1 
46.7 
48.3 

49.8 

51.3 
52.8 


ii  m 
15  2J8 

14  58.9 
14  55.0 
14  51.1 
14  47.3 

14  43.4 
14  39.6 
14  35.8 
14  32.0 
14  28.2 

14  24.4 
14  20.7 
14  16.9 
14  13i2 
14  9.4 


14 
14 
13 
13 

15 

13 
13 
13 
13 
13 


5.7 

2.0 

58.3 

54.6 

51.0 

47.3 
43.6 
40.0 
36.4 
32.7 


13  29.1 

13  25.5 

13  21.9 

13 

18.3 

13  14.7 

13 

Ilii 

13 

7.6 

13 

4.0 

13 

0.5 

12  56.9 

12  53.4 
12  49.8 
12  46.3 
12  42.7 
12  39.2 

12  35.7 
12  32.2 
12  28.7 
12  25.2 
12  21.6 

12  18.1 
12  14.6 
12  11.1 
12  7.6 
4.1 


12 

13 
11 
11 
11 
11 

11 
11 

n 

II 
11 

11 
II 


0.6 
57.1 
53.6 
50.1 
46.6 
43.1 
39.6 
36.1 
32.6 
29.1 

25.6 
22.1 


FIX  CD  STARS,  1873. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 


Solar  day. 
SiiLbour. 

r. 

/ 

Logg^. 

O. 

Log  h. 

n. 

Log  i. 

i. 

+l'.46 

/ 

O. 

II. 

July  1 

^.5000 

+1 1'.'25 

0.8559 

O    / 

313  11 

1.3095 

17d'3l' 

0.1638 

+o'!750 

li  in 
20  52.8 

h  m 
11  22.1 

ti 

.5o:K) 

11.42 

0.8595 

313  32 

1 .3093 

169  3;^ 

.2019 

1.5U 

0.761 

20  54.2 

11  1»J.6 

3 

,   .5063 

11.59 

0.8631 

313  53 

1.30J)0 

168  45 

.23()6 

1.72 

0.773 

20 

55.5 

11  15.0 

4 

.5091 

11.76 

0.8667 

314  13 

1.3088 

167  53 

.2687 

1.86 

0.784  20  56.9 

11  11.5 

b   ^ 

.5118 

11.92 

0.8704 

314  32 

i,3oaj 

167  0 

.2!)84 

1.91? 

0.795  20  58.2 

11  8.0 

(iy.0)6 

.5146 

+12.09 

0.8740 

314  51 

1.3082 

166  7 

0.3261 

+2.12 

+0.806  20  59.4 

11  4.4 

7 

.5173 

12.26 

0.8776 

315  9 

1.307J) 

165  13 

.3521 

2.25 

0.817  21 

0.6 

1 1  0.9 

8 

.5200 

12.42 

0.8812 

315  27 

1 .3076 

164  20 

.3764 

2.38 

0.828  21 

1.8 

10  57.4 

V 

.5228 

12.59 

0.8848 

315  44 

1 .3073 

163  27 

.3f)94 

2.51 

0.839  21 

2.9 

10  53.8 

10 

J>255 

12.75 

0.8884 

316  1 

1.3070 

162  34 

.4211 

2.64 

0.850  21 

4.1 

10  50.2 

1 

li 

.5282 

+12.92 

0.8919 

316  17 

1.3066 

161  40 

0.4416 

+2.76 

+0.861  21 

5.1 

10  46.7 

V2 

.5310 

13.0H 

0.8955 

316  33 

1.3062 

160  47 

.4612 

2.811 

0.8721  21 

6.2 

10  43.1 

13 

.5337 

13.24 

0.8990 

316  48 

1.3058 

159  53 

.4797 

3.02 

0.883,  21 

7.2 

10  39.5 

14 

i>365 

13.40 

0.9025 

317  2 

1.3054 

158  59 

.4974 

3.14 

0.894!  21 

8.2 

10  35.9 

15 

.5392 

13.56 

0.9060 

317  16 

1.3050 

158  5 

.5143 

3.27 

0.904, 21 

9.1 

10  32.4 

16 

.5419 

+13.72 

0.9094 

317  30 

1 .3045 

157  11 

0.5304 

+3.39 

+0.915  21 

10.0 

10  28.8 

17 

i>447 

13.8H 

0.9129 

317  43 

1.3041 

156  17 

.5458 

3.51 

0.925  21 

10.9 

10  25.2 

1     ^^ 

.5474 

14.04 

0.9163 

317  56 

1 .3036 

155  23 

.5606 

3.64 

0.9:Mi  21 

11.7 

10  21.5 

*     19 

.5501 

14.19 

0.9197 

318  8 

1.3032 

154  28 

.5748 

3.76 

0.946  21 

12.5 

10  17.9 

h  '^ 

5529 

14.35 

0.i)230 

318  20 

1.3027 

153  34 

.5885 

3.88 

0.957 

21 

13.3 

10  14.2  1 

(20.0)21 

.5556 

+14.50 

0.9264 

318  32 

1.3021 

152  39 

0.6016 

+4.00 

+9.967 

21 

14.1 

10  10.6 

22 

.5584 

14.65 

0.9297 

318  43 

1.3016 

151  45 

.6142 

4.11 

0.977, 21 

14. H 

10  7.0 

23 

.5611 

14.81 

0.9330 

318  53 

1.3011 

150  50 

.6263 

4.23 

0.987J  21 

15.6 

10  3.3 

24 

.5638 

14.96 

0.9362 

319  4 

1.3006 

149  55 

.6380 

4.34 

0.997 

21 

16.3 

9  5!)7 

25 

.5666 

15.11 

0.9394 

319  14 

1.3000 

149  0 

.6492 

4.46 

1.007 

21 

16.9 

9  56.0 

26 

.5693 

+15.25 

0.9426 

319  23 

1.2995 

148  4 

0.6601 

+4.57 

+1.017 

21 

17.6 

9  52.3 

27 

.5720 

15.40 

0.9458 

319  33 

1 .298f ) 

147  9 

.6706 

4.68 

1.027  21 

18.2 

9  48.6 

28 

•  .5748 

15.55 

0.9489 

319  42 

1 .2983 

146  14 

.6807 

4.7!' 

1 .037  21 

18.H 

9  44.9 

29 

.5775 

15.6!) 

0.i>520 

319  50 

1 .2977 

145  18 

.6905 

4.90 

1.046' 21 

19.4 

9  41.2 

30 

a>803 

15.84 

0.9551 

319  59 

1.2971 

144  22 

.6999 

5.01 

1.056 

21 

19.9 

9  37.5 

31 

Jj830 

+15.98 

0.9581 

320  7 

1.2965 

143  26 

0.7091 

+5.12 

+1.0(i5  21 

20.5 

9  33.7 

Aug.  1 

.5857 

16.12 

0.9611 

320  15 

1.2959 

142  29 

.7179 

5.22 

1.075121 

21.0 

9  30.0 

2 

.5885 

16.26 

0.9641 

320  22 

1.2953 

141  33 

.7264 

5.33 

1.084|21 

21.5 

9  26.2 

3 

-5912 

16.40 

0.9670 

320  2!) 

1 .2947 

140  36 

.7346 

5.43 

1.093  21 

22.0 

9  22.4 

h   4 

.5940 

16.54 

0.9699 

320  36 

li2941 

139  39 

.7426 

5.53 

1.102  21 

22.4 

9  18.6 

(21.0)  5 

.5967 

+16.67 

0.9727 

320  43 

i.29:r> 

138  42 

0.7503 

+5.63 

+1.112 

21 

22.!> 

9  14.8  ■ 

6 

.5994 

16.81 

0.9755 

320  50 

1.2929 

137  45 

.7578 

5.72 

1.121 

21 

23.3 

9  11.0 

7 

X>022 

16.94 

0.9783 

320  56 

1 .2922 

136  48 

.7650 

5.H2 

1.129 

21 

23.7 

9  7.2  , 

« 

.6049 

17.07 

0.9810 

321  2 

1.2916 

135  50 

-.7720 

5.92 

l.i:$H  21 

24.2 

9  3.4 

9 

.6076 

17.21 

0.9837 

321  8 

1.2910 

134  53 

.7788 

6.01 

1.147 

21 

24.6 

8  59.5 

10 

.6104 

+17.34 

0.9864 

321  14 

1.2904 

133  55 

0.7853 

+6.10  +1.156 

21 

24.!) 

8  55.6  < 

1] 

.6131 

17.46 

0.9891 

321  20 

1 .2897 

132  56 

.7916 

6.19 

1.164 

21 

25.3 

8  51.8 

12 

.6159 

17.59 

0.9917 

321  25 

1.2891 

131  58 

.7978 

6.28 

1.173 

21  257| 

8  47.9 

'  13 

.6186 

•  17.72 

0.9942 

321  30 

1.2885 

131  0 

.8037 

6.36 

1.181  21 

26.0 

8  44.0  ' 

14 

.6213 

17.84 

0.9967 

321  36 

1.2878 

130  1 

.8094 

6.45 

1.189121 

26.4 

8  40.1  , 

15 

.6241 

+17.96 

0.9992 

321  41 

1.2872 

129  2 

0.8149 

+6.53+1.198  21 

26.7 

8  36.1  1 

16 

.6268 

18.09 

1.0017 

321  46 

].286(i 

128  3 

.8202 

6.61 

1.206,21 

27.0 

8  32.2 

17 

X>'21^ 

18.21 

1.0041 

321  50 

1 .2860 

127  4 

.6254 

6.69 

1.2m!2I 

27.4 

8  28.3 

IH 

.6323 

I8.:i3 

1.0065 

321  55 

1.2854 

126  5 

.8303 

6.77   1 .222  21 

27.7 

8  24.3 

b  >» 

.6359 

18.45 

1.0088 

322  0 

1.2848 

125  5 

.8*351 

6.84,   1.2:«)|21 

28.0 

8  20.4  . 

(22.0)20 

.6378 

+18.56 

1.0111 

322  4 

1 .2842 

124  5 

0.8397 

+6.91 

+1 .238!  21 

28.3 

8  16.4 

21 

.6405 

18.(>8 

1.0134 

322  8 

1.28:i6 

123  5 

.8442 

6.98 

1.245121 

28.6 

8  12.4 

22 

.6432 

18.80 

1.0156 

322  13 

1.2831 

122  5 

.8485 

7.05   1.253:21 

2«.9 

8  8.3  . 

23 

.6460 

18.91 

1.0178 

322  17 

1 .2825 

121  5 

.8526 

7.12;   1.2()l|21 

29.2 

8  4.3  1 

24 

.6487 

19.02 

1.0200 

322  22 

1.2819 

120  4 

.8566 

7.19   1.268  21 

29.4 

8  0.3 

25 

.6514 

+19.14 

I.0tt22 

322  26 

1.2814 

119  3 

0.8604 

+7.25  +1 .276  21 

29.7 

7  56.2 

26 

>   .6542 

19.25 

1 .0243 

322  30 

1 .2809 

118  2 

.8640 

7.31;   1.283' 21 

30.0 

7  52.2 

27 

.6569 

19.36 

1.0263 

322  34 

1.2803 

117  1 

.8675 

7.37 

1.291  21 

30.3 

7  48.1 

23 

.65ir7 

19.47 

1.0284 

322  38 

1.2798 

116  0 

.8709 

7.43i   1.298  21 

30.6 

.  7  41,0 

29 

.6624 

19.57 

1.0304 

322  42 

1 .2793 

114  59 

.8741 

7.48|   1.3J5 

21 

30.8 

7  39.!) 

30 

♦  .6651 

+19.68 

1.0323 

322  46 

,  1.2788 

113  57 

0.8772 

+7.54  +1.312' 21 

31.1 

7  :Ki.^^ 

31 

.  0.6079 

+19.79 

1 .0'.i43 

322  50 

!  1.2784 

112  55 

0.8811 

+7.59+1.319  21 

31.4 

7  -11.7 

33 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES.     , 

Solar  day. 
Sid.  hour. 

r. 

/ 

^ogg. 

«. 

Log  h. 

H. 

Log  i. 

I. 

/. 

G. 

U. 

Sept.  1 

^.6706 

-(-19.89 

1.0368 

322°  55 

1.2780 

o      / 

111  53 

0.8829 

1,           »           ii     m 
-(-7.64,-^1.326  21  31.6 

h     m 
7  27.6  1 

2 

.6734 

20.00 

1.0381 

322  59 

1.2775 

110  51 

.8855 

7.68      1.333  21  31.9 

7  23.4 

3 

.6771 

20.10 

1.0399 

323    3 

1-2771 

109  49 

.8880 

7.731     l.:)40  21  32.2 

7  19.3 

h       4 

.6788 

20.20 

1.0417 

323    7 

1.2767 

108  47 

.8904 

7.77 

1.347  21  32.5 

7  15.1 

(23.0)  5 

.6816 

20.30 

1.0435 

323  11 

1.2763 

107  44 

.8926 

7.81 

1.354  21  32.8 

7  10.9 

6 

.6843 

-h20.41 

1.0453 

323  16 

1.2760 

106  41 

0.8947 

-1-7.85 

-(-1.360 

21  33.1 

7    6.8 

7 

.6870 

20.51 

1.0470 

323  20 

1.2756 

105  39 

.8966 

7.88 

1,367 

21  33.3 

7    2.6 

8 

.6898 

20.61 

1 .0487 

323  24 

1.2753 

104  36 

.8985 

7.92 

1.374 

21  33.6 

6  58.4 

9 

.6925 

20.71 

1 .0504 

323  29 

1.2750 

103  33 

.9002 

7.95 

1.381 

21  33.9 

6  54.2 

10 

.6953 

20.81 

1.0520 

323  33 

1.2747 

102  30 

.9017 

7.97 

1.387  21  34.2 

6  50.0 

11 

.6980 

-1-20.91 

1.0537 

323  38 

1 .2745 

101  26 

0.9032 

-f-8.00 

-f  1.394  21  34.5 

6  45i^ 

12 

.7007 

21.00 

1.0553 

323  43 

1.2742 

100  23 

.9045 

8.03 

1.400 

21  34.8 

6  41.5 

13 

.7035 

21.10 

1.0568 

323  47 

1.2740 

99  20 

.9057 

8.05 

1.407 

21  35.2 

6  37.3 

14 

.7062 

21.20 

1.0584 

323  52 

1.2738 

98  16 

.9067 

8.07 

1.413 

21  35.5 

6  33.1 

15 

.7089 

21.29 

1.0599 

323  57 

1.27:^ 

97  12 

.9076 

8.08 

1.420 

21  35.8 

6  28.8 

16 

.7117 

-(-21.39 

1.0614 

324    2 

1.2735 

96    9 

0.9084 

-f-8.10 

-(-1.426 

21  36.1 

6  24.6 

17 

.7144 

21.49 

1.0629 

324    7 

1.2734 

95    5 

.9091 

8.11 

1.433 

21  36.5 

6  2a.3 

18 

.7173 

21.58 

1-0644 

324  12 

1.2733 

94     1 

.9096 

8.12 

1.439 

21  36.8 

6  16.1 

h      19 

.7199 

21.6;i 

10658 

324  18 

1.2732 

92  57 

.9100 

8.13 

1.445 

21  37.2 

6  11.8 

(0.0)  20 

.7226 

21.78 

1.0673 

324  23 

1.2732 

91  53 

.9103 

8.13 

1.452 

21  37.5 

6  7-5 ; 

21 

.7254 

-^21.87 

1.0687 

324  28 

1.2731 

90  49 

0.9105 

-(-8.14 

-(-1.458 

21  37.9 

6    3.3  i 

22 

.7281 

21.97 

1.0701 

324  34 

1.2731 

89  45 

.9105 

8.14 

1.465 

21  38.3 

5  59.0  ' 

23 

.7308 

22.07 

1.0715 

324  40 

1.2731 

88  41 

.9104 

8.14 

1.471 

21  38.7 

5  54.7 

24 

.7336 

22.16 

1.0728 

324  46 

1.2732 

87  37 

.9102 

.8.13 

1.478 

21  39.1 

5  50.4 

25 

.7363 

22.26 

1.0742 

324  52 

1.2732 

86  32 

.9099 

8.13 

1.484 

21  39.5 

5  46J2  . 

26 

.7391 

-(-22.35 

1.0755 

324  58 

1 .2733 

85  29 

0.9094 

-(-8.12 

-(-1.490 

21  39.9 

5  41.9 

27 

"7418 

22.45 

1.0768 

325    4 

1.2734 

84  24 

.9088 

8.11 

1.497 

21  40.3 

5  37.6 

28 

.7445 

22.55 

1.0781 

325  11 

1.2736 

83  20 

.9080 

8.09 

1.503 

21  40.7 

5  33.3 

29 

.7473 

22.64 

1.0794 

325  17 

1.2737 

82  16 

.9072 

8.08 

1.510 

21  41.2 

5  29.0 

30 

.7500 

22.74 

1.0807 

325  24 

1.2739 

81  11 

.9062 

8.06 

1.516 

21  41.6 

5  24.8 

Oct.    1 

.7528 

-(-23.84 

1.0819 

325  31 

1.2741 

80    7 

0.9050 

-1-8.03 

-f  1.523 

21  42.1 

5  20i» 

2 

.7555 

22.94 

1.0832 

325  38 

1.2743 

79    3 

.9038 

8.01 

1.529 

21  42.5 

5  16.2 

3 

.7582 

23.04 

1.0845 

325  45 

1.2746 

77  59 

.9024 

7.99 

1.536 

21  43.0 

5  11.9 

h       4 

.7610 

23.14 

1.0857 

325  52 

1.2749 

76  55 

.9009 

7.96 

1.543 

21  43.5 

5    7.7 

(1.0)    5 

.7637 

23.24 

1.0869 

325  59 

1.2752 

75  51 

.8992 

7.93 

1.54U 

21  44.0 

5    3.4 

6 

.7664 

H-23.34 

1.0882 

326    7 

1.2755 

74  47 

0.8974 

-(-7.90 

-(-1.556 

21  44.5 

4  59.1 

7 

.7692 

23.44 

1.0894 

326  15 

1.2758 

73  43 

.8955 

7.86 

1.563 

21  45.0 

4  54.9 

8 

.7719 

23.54 

1.0906 

326  22 

1.2762 

72  39 

.8934 

7.82 

1.569 

21  45.5 

4  50.6 

9 

.7747 

23.64 

1.0919 

326  30 

1.2766 

71  36 

.8912 

7.78 

1.576  21  46.0 

4  46.4 

10 

.7774 

23.75 

1.0931 

326  38 

1.2770 

70  32 

.8888 

7.74 

1.583:21  46.6 

4  42.1 

11 

.7801 

+23.85 

1.0943 

326  47 

1.2774 

69  28 

0.8863 

-f7.70 

-f-1.51H);21  47.1 

4  37.9 

12 

.7829 

23.96 

1.0955 

326  55 

1.2778 

68  25 

.8837 

7.65 

1.597  21  47.7 

4  33.7  , 

13 

.7856 

24.07 

1.0968 

327    3 

1.2782 

67  21 

.8809 

7.60 

1.6')4 

21  485 

4  29.4  ' 

14 

.7883 

24.17 

1.0980 

327  12 

1.2787 

66  18 

.8779 

7.55 

1.611 

21  48.8 

4  25.2  1 

15 

.7911 

24.28 

1.0992 

327  21 

1.2792 

65  15 

.8748 

7.49 

1.619 

21  49.4 

4  21.0 

16 

.793*^ 

-(-24.39 

1.1005 

327  30 

15797 

64  12 

0.8715 

-(-7.44 

-(-1.626 

21  50.0 

4  16.8 

17 

.7966 

24.50 

1.1017 

327  39 

1.2803 

63    9 

.8681 

7.38 

1.633 

21  50.6 

4  12.6  . 

18 

.7993 

24.61 

1.1030 

:«7  48 

1.2808 

62    6 

.8645 

7.32 

1.641 

21  51.2 

4     8.4 

h     19 

.8020 

24.72 

1.1042 

;i27  57 

15813 

61     3 

.8608 

7.26 

1.648 

21  51.8 

4    4.2 

(2.0)  20 

.8048 

24.84 

1.1055 

328    6 

1.2819 

60    1 

.8569 

7.19 

1.656 

21  52.4 

4    0.0 

21 

.8075 

-f24.95 

1.1067 

328  16 

1.2824 

58  58 

0.8528 

-f7.l2 

4-1.664 

21  53.1 

3  55i) 

22 

.8102 

25.07 

1.1080 

328  25 

1.2830 

57  56 

.8486 

7.06      1.671 

21  53.7 

3  51.7 

23 

.8130      25.19 

1.1093 

328  35 

1.2836 

56  54 

.8441 

6.98 

1.679i21  54.3 

3  47.6 

24 

.8157 

25.31 

1.1106 

328  45 

1 .2842 

55  51 

.8395 

6.91 

1.687 

21  55.0 

3  43.4 

25 

.8185 

25.43 

1.1119 

328  55 

1J2848 

54  49 

.8347 

6.83 

1.695 

21  55.6 

3  39.3 

26 

.8212 

-f  25.55 

1.1132 

329    4 

1.2855 

53  48 

0.8297 

-(-6.76  -fl.703 

21  56.3 

3  35.2 

27 

.82:^9 

25.67 

1.1145 

329  14 

1.2861 

52  46 

.8245 

6.68 

1.711 

21  57.0 

3  31.1 

28 

.8267 

25.80 

1.1159 

329  25 

1.2867 

51  44 

.8191 

6.59 

1.720 

21  57.6 

3  27.0 

29 

.8294 

25.92 

1.1172 

329  35 

1.2873 

50  43 

.8135 

6.51 

1.728i21  58.3 

3  224> 

30 

.832;ij     26.05 

1.1186 

329  45 

1.2880 

49  42 

.8077 

6.42 

1.737 

21  59.0 

3  18.8 

31 

.8349  -1-26.18 

1.1200 

329  55 

1.2886 

48  41 

0.8017 

-f6.33 

-f-1.745 

21  59.7 

3  14.7 

32 

0.8376,  -t-26.30 

1.1214 

330    5 

1 .2893 

47  40 

0.7955  \  +6.24 

+1.754 

22    0.4 

3  10.7 

FIXED  STARS,  1873. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES 

,  1873.0,  TO  APPARENT  PLACES. 

Solar  day. 
Sid.  boor. 

*  • 

/ 

Logg^. 

0. 

Log  h. 

H. 

Log  ^. 

i. 

/ 

0. 

n. 

Nov.  1 

38376 

+2^!30 

1.1214 

330°   5 

1.2893 

0     / 
47  40 

0.7055 

+6':24 

+L754 

li    ni 
22    0.4 

h     III 
3  10.7 

2 

.8404 

26.44 

1.1228   330  16 

15900 

46  30 

.7800 

6.15 

1.762 

22    1.1 

3    6.6 

h      3 

.8431 

26.57 

1.1242 

3:30  26 

1.2906 

45  39 

.7823 

6.06 

1.771 

22    1.8 

3    2.6 

(3.0)  4 

.8458 

26.70 

1.1256 

330  37 

1.2913 

44  38 

.7754 

5.06 

1.780 

22    2.5 

2  58.5 

15 

.8486 

26.84 

1.1271 

330  47 

1.2919 

43  38 

.7682 

5.86 

1.780 

22    3.2 

2  54.5 

6 

.8513 

+26.97 

1.1285 

330  58 

1.2926 

42  38 

0.7607 

+5.76 

+1.798 

22    3.0 

2  50.5 

7 

.8541 

27.11 

1.1300 

331     8 

1.2933 

41  38 

.7530 

5.66 

1.808 

22    4.5 

2  46.5 

8 

.8568 

27.25 

1.1315 

331  10 

1.2939 

40  38 

.7450 

5.56 

1.817 

22    5.2 

2  42.5 

D 

.8595 

27.40 

1.1331 

331  20 

1.2945 

39  38 

.7367 

5.45 

1.826 

22    5.9 

2  38.6 

10 

.8623 

27.54 

1.1346 

331  40 

1.2952 

38  39 

.7281 

5.35 

1.836 

22    6.6 

2  34.6 

11 

.8650 

+27.68 

1.1362  331  50 

1.2958 

37  39 

0.7102 

+5.24 

+1.846 

22    7.3 

2  30.6 

12 

.8677 

27.83 

1.1377 

332    0 

1.2965 

36  40 

.7000 

5.13 

1.855 

22    8.0 

2  26.7 

J3 

.8705 

27.98 

1.139a 

332  U 

1.2971 

35  41 

.7003 

5.02 

1.865 

22    8.7 

2  22.7 

!           14 

j*732 

28.12 

1.1410 

332  21 

1.2977 

34  42 

.6004 

4.90 

1.875 

22    9.4 

2-18.8 

i        15 

.8760 

28.27 

1.1426 

332  31 

1J2983 

33  43 

.6801 

4.70 

1.885 

22  10.1 

2  14.9 

16 

^87 

+28.43 

1.1442 

332  42 

liK)80 

32  44 

0.6604 

+4.68 

+1 .805 

22  10.8 

2  11.0 

17 

.8814 

28.58 

1.1459 

332  52 

1.2995 

31  46 

.6582 

4.55 

1.005 

22  11.5 

2    7.1 

\S 

.8842 

28.73 

1.1476 

333    2 

1.3001 

30  47 

.6467 

4.43 

1.016 

22  12.1 

2    3.2 

h     19 

.8869 

28.89 

1.1493 

333  12 

1.3007 

29  40 

.6347 

4.31 

1.926 

22  12.8 

1  59.3 

(4.0)  20 

jfkrn 

29.05 

1.1510 

333  22 

1.3013 

28  51 

.6221 

4.10 

1.936 

22  13.5 

1  55.4 

21 

JS&24 

+29.21 

1.1527 

333  32 

1.3018 

27  53 

0.6091 

+  4.07 

+1.947 

22  14.1 

1  51.5 

22 

.8951 

29.37 

1.1545 

333  42 

1.3024 

26  55 

.5955 

3.94 

1.958 

22  14.8 

1  47.7 

23 

.8979 

29.53 

1.1562 

333  52 

1.3020 

25  57 

.5814 

3.81 

1.968 

22  15.4 

1  43.8 

24 

.9006 

29.69 

l.l5i^0 

334    1 

1.3034 

25    0 

.5666 

3.60 

1 .970 

22  16.1 

1  40.0 

1           25 

.9033 

29.85 

1.1598 

334  11 

1.3039 

24    2 

.5512 

3.56 

1.990 

22  16.7 

1  36.1 

•           26 

.9061 

+30.02 

1.1616 

B34  20 

1.3044 

23    5 

0.5350 

+3.43 

+2.001 

22  17.3 

1  32.3 

'           27 

.9088 

30.18 

1.1634 

334  29 

1.3049 

22    7 

.5181 

3.30 

2.012 

22  18.0 

1  28.5 

28 

.9115 

30.35 

1.1653 

334  39 

1.3053 

21  10 

.5003 

3.16 

2.023 

22  18.6 

1  24.7 

29 

.9143 

30.52 

1.1671 

334  48 

1.3058 

20  13 

.4816 

3.03 

2.035 

22  19.2 

1  20.9 

30 

.9170 

30.69 

1.1690 

334  57 

1.3062 

19  16 

.4619 

2.90 

2.046 

22  19.8 

1  17.1 

D«e.    1 

.9198 

+30.86 

1.1709 

335    5 

1.3066 

18  19 

0.4413 

+2.76 

+2.057 

22  20.4 

1  13.3 

2 

.9225 

31.03 

1.1728 

335  14 

1 .3070 

17  22 

.4193 

2.63 

2.060 

22  20.9 

1     9.5 

3 

.9252 

31i20 

1.1747 

335  22 

1 .3073 

16  25 

.3061 

2.40 

2.080 

22  21.5 

1     5.7 

h      4 

.9280 

31.37 

1.1766 

335  30 

1.3077 

15  29 

.3714 

2.35 

2.002 

22  22.0 

1     1.9 

(5.0)  5 

.9307 

31.55 

1.1786 

335  39 

1.3080 

14  32 

.3450 

2.21 

2.103 

22  22.6 

0  58.1 

6 

.9335 

+31.72 

1.1805 

335  47 

1.3084 

13  36 

0.3168 

+2.07 

+2.115 

22  23.1 

0  54.4 

7 

.9362 

31.90 

1.1824 

335  54 

1.3086 

12  39 

.2865 

1.03 

2.126 

22  23.6 

0  50.6  : 

1 

8 

.9389 

32.07 

1.1844 

336    2 

1.3080 

11  43 

.25:36 

1.70 

2.138 

22  24.1 

0  46.8 

'             9 

.9417 

32.25 

1.1863 

336  10 

1.3092 

10  4b 

.2180 

1.65 

2.150 

22  24.6 

0  43.1 

10 

.9444 

32.43 

1.1883 

336  17 

1.3004 

9  50 

.1791 

1.51 

2.162 

22  25.1 

0  30.3 

11 

.9471 

+32.60 

1.1903 

336  24 

1.3096 

8  54 

0.1364 

+1.37  +2.174 

22  25.6 

0  35.6  . 

12 

.9499 

32.79 

1.1923 

336  31 

1.3098 

7  57 

0.0886 

1.23      2.1r6  22  26. 1 

0  31.8 

13 

i)526 

32.96 

1.1943 

3:)6  38 

1.3100 

7     1 

0.0348 

l.()8|      2.IOf- 

22  26.5 

0  28.1 

14 

.9554 

33.14 

1.1963 

336  44 

1.3101 

6    5 

9.9731 

0.04 

2.200 

22  27.0 

0  24.3 

15 

.9581 

33.32 

1.1983 

336  51 

1.3103 

5    9 

9.9010 

0.80'     2.221  i  22  27.4 

0  23.6 

16 

.9608 

+33.50 

1.2002 

336  57 

1.3104 

4  13 

9.8143 

+0.65'  +2.233  22  27.8 

0  16.9 

17 

.9636 

33.68 

1 .2022 

337    3 

1.3105 

3  17 

9.7057 

0.51       2.245  22  28.2 

0  13.1  • 

18 

.9663 

3:186 

1.2042  337    9 

1.3105 

2  21 

9.5604 

0.36      2.2571 22  2-i.6 

0    9.4 

h      19 

.9690 

34.04 

1.2063 

337  15 

1.3106 

1  25 

9.3390 

0.22      2.270, 22  20.C 

0    5.6 

(6.0)  20 

.9718 

34.22 

1.2083 

337  20 

1.3106 

0  20 

p  8.8724 

+0.(/7      2.282,  22  20.3 

0     1.9 

21 

.9745 

+34.40 

1.2103 

337  25 

1.31CG 

359  33 

n  8.8534 

—0.07  +2.204 

22  20.7 

23  58.2 

22 

.9773 

34.58 

1.2123 

337  31 

1.31C6 

358  36 

9.3327 

0.22      2.306 

22  30.(1 

2;)  54.4 

23 

.9600 

34.76 

1.2143 

337  35 

1.3105 

357  40 

0.5560 

0.36      2.318' 22  30.4 

23  50.7 

24 

.9827 

34.94 

1.2163 

337  40 

1.3104 

356  44 

9.7028 

0.501      2.3,T)  22  30.7 

2i3  47.0 

25 

.9855 

35.12 

1J2183 

337  45 

1.3104 

355  48 

9.8121 

0.6')      2.342  22  31.0 

1 

23  43.2  1 

1 

26 

.9882 

+35.3J 

1.2202!  337  40 

1.3103 

354  52 

n  9.8iH)3 

—0.70  +2.354  22  31.3 

23  3f).5  ' 

27 

.9909 

35.40 

1.2222   337  54 

1.3101 

353  56 

0.0717 

0.04       2.3(i(i  22  31.6 

23  :35.7 

28 

.91KJO 

35.66 

IM242\  337  58 

1.3100 

333     0 

0.0337 

1.0-      2.37-^  22  31  .S 

23  32.0 

20 

.9964 

35.84 

1 .2262 

338    2 

1.3(KW 

352     3 

0.08<8 

1.23      2.300  22  32.1 

23  2H.2 

*          30 

0.9992 

36.02 

1.2282 

338    5 

1.3006 

351     7 

0.135^ 

1.37      2.4  :)l  22  32.4 

23  24.5  ; 

'          31 

1.0019 

+36.20 

1.2301 

338    9 

1.3004 

350  10 

rt0.17{^8 

—1.51  +2.413  22  32.(i 

23  2.).7  ; 

32 

1.0046 -f36.:)8 

1 .2321 

338  12 

1.309*2 

340  14 

It  0.21 71»  1—1.65  +2.425  22  ^2.i^ 

23  16.9  . 
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BESSEL'S  FORMULiE  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DK.  PETEHS'S  COEFFICIENTS,  AND  BESSEL's  NOTATION. 


A  =  r  —  0.34243  sin  ft  +  0.00410  sin  2  ft  —  0.02519  sin  2  ©  +  0.00294  sin  (©  +  820  17'). 

B  =  —  9".2237  cos  ft  +  0".0896  cos  2  ft  —  0".5507  cos  2  ©  —  0".0093  cos  (©  -f  280®  45'). 

C  =  —  20".4451  cos  w  cos  ©. 

D  =  —  20".4451  sin  ©. 

E  =  —  0".0467  sin  ft  +  0".0015  sin  2  ft  —  0".0034  sin  2  ©. 

a  =  3».07221  + 1«.33696  sin  a  tan  i, 
^  =  -jV  cos  a  tan  S. 
c  ='^  cos  a  sec  d. 
d  ^=^%\n  a  sec  6. 

a'  =  20".0544coBa. 

A'  =  —  sin  a.  ^ 

c'  =  tan  Li  cos  6  —  sin  a  sin  d. 

<2'==cos  a  sin  6. 

ft  =  the  annual  proper  motion  in  right  ascension, 
y  ^  the  annual  proper  motion  in  declination. 

d 

r  ^the  time  reckoned  from  Jan.  0  —  .438,  (when  the  sun's  mean  longitude  is  280^,)  and 

expressed  in  fractional  parts  of  a  tropical  year. 
©=the  sun's  true  longitude, 
ft  :=  the  longitude  of  the  moon's  ascending  node. 
01  =  the  obliquity  of  the  ecliptic. 

a  =  the  star's  mean  right  ascension  for  the  beginning  of  the  year, 
d  =  the  star's  mean  declination  for  tne  beginning  of  the  year. 

a'  =  the  star's  apparent  right  ascension  at  the  time  r. 
6'  =  the  star's  apparent  declination  at  the  time  r. 

a'—a=:Aa  +Bft +Cc +D<i +E  +  r/i. 

The  following  formulte  may  also  be  used  by  putting 

/=  46".0831  A  4-  E  =  ».07221  A  +  ^E,  »  =  C  tan  «. 

^  cos  G  =  20".0544  A.  A  sin  H  =  C. 

^  sin  G  =  B  A  cos  H  =D. 

fl'-a=/+r^  +  ^sin(G  +  a)^  +  Asin(H  +  a)^. 

SI  —  d  =  r  ;*'  +^  cos  (G  4*  a)  +  *  cos  (H  +  a)  sin  6  +  i  cos  d. 


Tables  V.  and  VI.  of  the  Appendix  contain  tho  following  terms,  which  may  be  added  to  A  and 
B,  when  great  accuracy  is  required : 

A  A  =  — 0.00405  sin  2  <(  +  0.00135  sin  (<(-- r')  +  0.00025  sin  (2©  — ft) 

+  0.00010  sin  2  (©  —  r')  —  0.00005  sin  2  (©  —  ft)  +  0.00009  sin  (2  r'  —  ft) 
+  0.00005  cos  r'  +  0.00004  sin  2  r'  —  0.00011  sin  (3  ©  —  r). 

A  B  =  —  0".0886  cos  2  d  +  0".0067  cos  (2  ©  —  ft)  +  0".0024  cos  (2  r'  —  ft) 
—  0".0023  sin  V     +  0".0008  cos  2  r'  —  0".0027  cos  (3  ©  —  T). 

In  which — 

([  SB  tho  moon's  menn  longitude. 

r  =  tho  longitude  nf  the  sun's  perigee. 

r  s=the  longitude  of  the  moon's  perigee. 

Other  terms,  which  become  sensible  for  stars  very  near  tho  pole,  will  be  found  on  page  497 . 


FIXED  STARS,  1873< 


^61 


3IEAN  PLACES  FOR  1873.0.    (Jan.  0— .438,  Washington.) 


Star's  Xamo. 


a  Andromcdae  .  . 
Y  Pegasi  {Algenib) 
•  fi  Hydri  . 
a  CassiopcfB 
fS  Celi .     . 


(Polaris) 


*2i  Cassiope&e 

e  Piscium 
•  a  UrsiB  Min. 

0^  Ceti  .     . 
*38  Cossiopese 

r^  Piscium 
a  Eridani  (Achernar) 
o  Piscium 
i9Arietis  . 
*50  Cossiopese 

aArietis  . 
^*  Ceti .     . 


c  Cassiopeee 
/^Ceti .     . 
a  Ceti  .     . 


•48  Cephei  (H. 
CArictis  . 
a  Persei    . 
d  Persei    . 
ij  Tauri    . 

C  Persei   . 


y^  Eridani 
Y  Tauri    . 
« Tauri    . 
a  Tauri  {Aldebctran) 

•  9  Camelopardalis   . 

t  Aurigse      .     .     . 

1 1  Orionis .... 

a  Aurigce  (Capella) 

j9  Orionis  ( Rigel)  . 

j5  Tauri    .... 

*  Groombridge  9G6 
^  Orionis .... 
a  Leporis  .  .  . 
c  Orionis .... 


aColumlKC    .     .     • 
a  Orionis .... 
*22  Camelopardalis  (H. 
/I  Gcminorum    .     . 
a  Argus  (Catiapus) 

y  Gcminorum    .     . 
a  Canis  Maj.  (Sirius) 
•51  Cephei  (H.>   .     . 
t  Conis  Majoris 


MagBitndc, 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 
3 
4 

4.3 
1 

4 
3 
5 

1 
1 

2 

6.7 
2 
3 
2 

2 

var. 
5.4 

3 

1 

2.3 

1 

5 
2.1 


night  Aflcension. 


m 


a 


0  1  49.557 

0  6  41.866 

0  19  2.384 

0  33  18.774 

0  37  12.781 

0  37  17.861 

0  56  21.205 

1  12  18.728 
1  17  40.537 
1  21  48.701 

1  24  41.323 
1  32  58.728 
1  38  41.396 
1  47  37.636 

1  52  37.906 

2  0  1.055 
2  6  16.171 
2  18  37.671 
2  36  43.292 

2  55  38.524 

3  4  17.259 
3  7  36.269 
3  15  15.869 
3  33  53.290 
3  39  56.255 

3  46  9.140 

3  52  6.270 

4  12  34.054 
4  21  12.141 
4  28  38.099 

4  41  26.184 
4 '48  43.508 

4  57  18.848 

5  7  18.598 
5  8  26.098 

5  18  15.876 
5  22  45.643 
5  25  31.166 
5  27  7.821 
5  29  46.180 

5  35  3.097 

5  48  17.809 

6  4  50.696 
6  15  16.6&1 
6  21  8.071 

6  30  22.523 
6  39  33.064 
6  40  13.916 
6  53  38.161 


An.  Variation 


4-  3.088 
3.083 
3.255 
3.365 
3.013 

4-  3.831 

3.110 

20.570 

2.998 

4.354 

+  3.200 
2.234 
3.162 
3.301 
4.980 

+  3.368 
3.169 
4.841 
3.103 
3.129 

-I-  7.349 
3.437 
4.248 
4.240 
3.554 

+  3.756 
2.797 
3.407 
3.496 
3.436 

+  5.914 
3.897 
3.425 
4.422 

2.881 

+  3.788 
7.988 
3.064 
2.646 
3.042 

+  2.173 
3.247 
6.619 
3.633 
1.330 

+  3.469 

2.645 

30.277 

+  2.358 


Declination. 


An.yariation. 


+28  23  21.87 
+  14  28  39.46 
-77  58  13.69  j 
+55  50  25.451 
-18  41     2.22 

+74  17  34.31 

+  7  12  21.52 

+88  37  55.70 

-  8  50  20.40 
+69  36  35.47 

+  14  41  26.36 
-57  52  56.25 
+  8  31  3.86 
+20  11  11.44 
+71  48  17.42 

+22  51  39.53 
+  8  14  59.60 
+66  49  45.25 
+  2  41  57.94 , 
+  3  35  24.22 

+77  15  50.53 
+20  34  20.89 
+49  24  24.63 
+47  22  44.24 
+23  42  38.03 

+31  30  15.79 

-13  52  15.72 

+  15  19    9.01 

+  18  53  48.96 

+  16  15    7.73 

+66  7  23.81 
+32  57  45.85 
+  15  13  30.97 

+45  51  57.48 

-  8  21     0.46 

+28  29  51.85 
+74  57  15.12 

-  0  23  42.63 
-17  54  52.93 

-  1  17  5.75 

-34  8  34.50 
+  7  22  52.87 
+69  21  36.67 
+22  34  35.69 
-52  37  37.57 

+  16  30  20.43 

-16  32  36.32 

+87  14  11.61 

-28  48  2.35 


// 


+ 19.90 
20.05 
20.24 
19.80 
19.83 

+ 19.73 
19.48 
19.06' 
18.72 
18.71 

+ 18.72 
18.42 
18.26 
17.79 
17.68 

+ 17.23 
17.08 
16.48 
15.39 
14.36 

+ 13.85 
13.65 
13.16 
11.89 
11.46 

+  11.03 

10.53 

9.06 

8.37 
7.62! 


+ 


+ 


6.75 
6.12 
5.41 
4.15 
4.47 

3.46 
3.24 
3.00 
2.89 
2.64 

2.16 
1.04 

-  0.53 
1.44 
1.85 

-  2.68 
4.65 
3.54 

-  4.65 


+ 
+ 


*Circunipolar  Stan. 


»6ft 


FIXED  STARS,  1873* 


MEAN  PLACES  FOR  1873.0.    (Jan.  0— .438,  Washington.) 


Star's  Name. 


MAgnitada 


^  Cants  Majoris 
^  Geminorum    .     . 

•  Piazzi  vii.  67  .     . 
a  Geminor.  ( Castor) 
a  Can.  Min.  {Procyon 

P  Geminor.  {Pollux) 
tp  Greminorum    .     . 

•  3  Ui-sffi  Majoris  (H.) 
15  Argus  (j)  . 

e  Hydrae  .     . 

i  Ursa5  Majoris 
•<j*  Urs8B  Majoris 
xCancri  .     . 
i  Argus   .     . 

•  1  Draconis  (H.) 

a  HydrsB  .     . 

•  d  UrsfiB  Majoris 
0  UrsfiB  Majoris 
e  Leonis  .     . 
/£  Leonis  .     . 


a  Leonis  (Aegtf2t») 
•32  Ursffi  Majoris 
-f^  Leonis  .     . 
•  9  Draconis  (H.) 

p  Leonis  .     . 

17  Argus   .     . 
/  Leonis  .     . 
a  UrssB  Majoris 
d  Leonis  .     . 
d  Crateris 


r  Leonis  .     . 

•  X  Draconis  . 
c;  Leonis  .  . 
)9  Leonis  .     . 

y  Ursce  Majoris 

o  Yirginis 

•  4  Draconis  (H.) 

•  p  Chamseleontis 
Ti  Yirginis 

aS  Crucis  •     . 


)9Corvi     .     .     . 
•  K  Draconis    .     . 
•32  Camclop.  (H.)  (/oZZ.) 
12  Canum  Yenaticorum 
0  Yirginis     .     . 

a  Yirginis  {jS(piccL) 
C  Yirginis     .     . 
]j  Ursae  Majoris . 
17  Bootis    .     .     . 
P  Centauri    .     . 


2 
3.4 

6 
2.1 

1 

1.2 

5 

6 

3 
3.4 

3 
5 
5 
2 
4.5 

2 

5.4 
3 
3 
4 

1.2 

6 

2 
5.4 

4 

2 

5 

2 

2.3 
3.4 

5 

3.4 
5.4 

2 
2.3 

4 
5.4 

5 
3.4 

1 

2.3 
3.4 
5.4 
3 
4.5 

1 

3.4 
2 
3 
1 


Bight  Aflcension. 


h     m      a 

7  3  13.713 
7  12  32.253 
7  17  38.799 
7  26  29.368 
7  32  39.267 

7  37  32.550 

7  45  43.408 

8  0  8.838 
8  2  8.213 
8  40  3.015 

8  50  30.149 

8  59  11.300 

9  0  52.001 
9  13  41.352 
9  18  47.719 

9  21  20.804 
9  23  12.682 
9  24  20.991 
9  38  38.381 
9  45  32.199 

10  1  86.444 
10  8  47.139 
10  12  58.077 
10  24  14.422 
10  26  7.424 

10  40  8.291 
10  42  34.813 

10  55  52.314 

11  7  21.159 
11  12  59.568 

11  21  24.378 
11  23  50.285 
11  30  26.823 
11  42  34.841 

11  47  8.474 

11  58  44.397 

12  6  13.563 
12  10  55.956 
12  13  24.548 
12  19  32.494 

12  27  43.156 
12  28  3.091 
12  48  13.074 

12  50  5.052 

13  3  22.582 

13  18  30.295 
13  28  13.390 
13  42  32.108 
13  48  38.305 
13  54  52.745 


AiLYariation. 


+ 


•  + 


+ 


+ 


2.440 
3.591 
6.313 
3.839 
3.146 

3.682 
3.684 
6.069 
2.556 
3.184 

4.140 
5.377 
3.255 
1.601 
9.129 

2.950 
5.428 
4.050 
3.420 
3.424 

3.203 
4.440 
3.317 
5.309 
3.166 

2.310 
3.159 
3.760 
3.202 
2.996 

3.088 
3.639 
3.072 
3.066 

3.188 

3.060 
2.906 
3.344 
3.068 
3.267 

3.138 
2.601 
0.356 
2.817 
3.101 

3.153 
3.053 
2.374 

2.858 
4.164 


Declination. 


-26  11  33.38 
+22  12  51.03 
+68  43  15.22 
+32  9  52.82 
+  5  32  54.79 

+28  19  51.66 
+27  5  32.96 
+68  50  39.75 
-23  56  21.58 
+  6  53    0.60 

+48  32  18.03 
+67  38  49.84 
+  11  10  41.23 
-58  44  31.82 
+81  53    4.49 

—  86  32.68 
+70  23  10.55 
+52  15  16.61 
+24  21  28.90 
+26  36  14.65 

+  12  35  14.24 
+65  44  25.55 
+20  29  0.15 
+76  21  56.73 
+  9  57  34.20 


-59 

+  11 
+62 
+21 
-14 


0  59.01 
13  0.82 
26  9.35 
13    9.80 

5  28.84 


+  3  33  20.08 
+70  1  52.77 
-07  21.20 
+  15  16  56.04 
+54  24    3.03 

+  9  26  19.14 
+78  19  17.78 
-78  36  26.09 
+  02  21.69 
-62  23  37.97 


-22 
+70 
+84 
+39 

-  4 


41  37.19 

29  17.30 

6  10.27 

0  17.38 

51  36.62 


-10  29  50.79 
+  03  16.28 
+49  56  52.16 
+  19  2  7.92 
-59  45  32.59 


AiuVariation. 


n 


5.43 
6.23 
6.74 
7.46 
8.93 

8.82 

8.94 

10.05 

10.12 

12.92 

•  13.85 
14.23 
14.21 
14.93 
15.29 

15.39 
15.49 
16.16 
16.36 
16.75 

17.42 
17.77 
18.03 
18.36 
18.39 

18.76 
18.92 
19.36 
19.65 
19.44 

19.78 
19.86 
19.84 
20.09 
20.02 

20.00 
20.05 
20.04 
20.03 
19.93 

19.95 
19.93 
19.63 
19.51 
19.31 

•  18.91 
18.52 
18.10  < 
18.18 

■  17.66 
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MEAN  PLACES  FOR  187a0.    (Jan.  0—438,  Waahington.) 


SUr'H  Name. 


^  a  Draconis    .     .     . 
a  Bootis  (Arcturus) 

•  ^Bootis    . 

•  5  Ursse  Minoris  . 
a'  Centauri     .     . 

e  Bootis    .     .     . 
a*  Librae    .     .     . 

•  fi  Ursae  Minoris  . 
^Bootis  .  .  . 
fi  Librae    . 

fi^  Bootis    .     .     . 

•;^  Ursae  Minoris . 

a  Coronse  Borealis 

a  Serpentis   .     . 

c  Serpentis   .     . 

•  C  UrscB  Minoris . 
e  Coronas  Borealis 
J  Scorpii .     .     . 

fi^  Scorpii .     .     . 

•  Groombridge  2320 

d  Ophiuchi    •     . 

T  Hcrculis  .  . 
;    a  Scorpii  {Antares) 

r^  Draconis  .  . 
*A  Dracoois    .     . 

C  Ophiuchi    .     . 

•  a  TrianguU  Australia 
T^  Hcrculis     .     . 
K  Ophiuchi    .     . 
d  Herculis     .     . 

•  €  Ursae  Minoris  . 
'  tt'  Herculis     .     . 

44  Ophiuchi    .     . 

^  Draconis    .     . 

>    a  Ophiuchi    .     . 

•  ctf  Draconis  .  . 
/i  Herculis     .     . 

•v'  Draconis  {pr,) 

X  Draconis    .     . 

y^  Sagittarii    .     . 

/i'  Sagittarii    .     . 

•  tf  Octontis     .     . 

•  J  Ursse  Minoris  . 
1^  Serpentis  .  . 
1  Aquilse  (3  H.  Scuti) 

a  Lyrse  ( "Vega) , 
'  fiLyrtB  .  .  . 
'  ^Sagittarii  .  . 
,*50  Draconis  .  . 
;    C  Aquilae  .     .     . 


IkUgnitade 


3.4 

1 
4.3 
5.4 

1 

2.3 
2.3 

2 

3 

2 

4.3 

3 

2 

2.3 
3.4 

4.5 

4 
2.3 

2 
6.5 

3 

3.4 
L2 
3.2 

5 

3.2 

2 

3 
3.4 

5 

4.5 
var. 

5 
3.2 

2 

5 

3.4 
4.5 
2.3 
3.4 

4 

6 
4.5 

3 
4.5 

1 
var. 
2.3 

6 

3 


Bight  Aaoeorion. 


AiLYaiiatioiL 


b     ni      8 

14  0  57.134 
14  9  52.145 
14  20  52.358 
14  27  49.194 
14  31  0.360 

14  39  26.467 
14  43  51.320 
14  51  5.891 

14  57  9.728 

15  10  10.495 

15  19  41.628 
15  20  56.783 
15  29  18.675 
15  38  0.787 
15  44  29.203 

15  48  38.487 
15  52  19.898 
15  52  49.598 

15  58  3.264 

16  5  58.861 

16  7  41.478 
16  15  55.317 
16  21  37.417 
16  22  16.575 
16  28  14.521 

16  30  10.026 
16  35  14.405 
16  38  32.553 
16  51  39.408 
16  56  &4.908 

16  59  3.665 

17  8  51.414 
17  18  36.919 
17  27  33.776 
17  29  2.353 

17  37  41.882 
17  41  29.322 
17  44  12.049 
17  53  39.583 

17  67  39.019 

18  6  10.098 
18  11  46.173 
18  13  18.149 
18  14  44.247 
18  28  17.697 

18  32  38.307 
18  45  23.455 
18  47  23.392 
18  50  27.419 
18  59  34.295 


+ 
+ 

+ 


+ 
+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


1.623 
2.734 
2.043 
0.210 
4.034 

2.621 
3.307 
0.248 
2.260 
3.220 

2.268 
0.146 
2.539 
2.950 
2.987 

2.285 
2.485 
3.536 
3.477 
0.133 

3.138 
1.798 
3.669 
0.804 
0.142 

3.298 
6.284 
2.054 
2.835 
2.209 

6.382 
2.733 
3.659 
1.351 
2.782 

0.355 
2.345 
1.083 
1.394 
3.852 


Dedinatton. 


+  3.586 
^^  109.011 
-19.411 
+  3.099 
3.264 


+ 
+ 


2.032 
2.214 
3.723 
1.898 
2.755 


+64  58  58.32 
+  19  50  41.86 
+52  26  19.22 
+76  15  36.49 
-60  18  24.60 

+27  36  39.46 
-15  30  44.10 
+74  40  26.84 
+40  53  33.39 

-  8  54  44.44 

+37  49  25.90 
+72  17  9.73 
+27  8  37.35 
+  6  49  37.31 
+  4  51  42.48 

+78  11  2.64 
+27  14  50.60 
-22  15  27.56 
-19  27  20.53 
+  68    8  41.45 

-  3  21  54.44 
+46  37  0.67 
-26  8  51.80 
+61  48  7.55 
+69    2  34.24 

-10  18  26.69 
-68  47  26.09 
+39  9  55.43 
+  9  34  28.62 
+33  45  14.08 

+82  14  33.32 
+  14  32  13.60 
-24  3  19.45 
+52  23  45.99 
+  12  39  16.36 

+68  48  57.27 
+27  47  48.35 
+72  12  38.09 
+51  30  16.62 
-30  25  22.87 

-21  5  22.08 
-89  16  40.49 
+86  36  25.05 

-  2  55  45.82 

-  8  19  49.61 


+38  40 
+33  12 
-26  27 
+75  16 
+  13  40 


0.38 
59.87 

5.99 
57.62 
35.99 


AauVarUtion. 


// 


-17.36 
18.88 
16.78 
16.05 
15.04 

- 15.36 
15.20 
14.75 
14.39 
13.54 

-12.81 
12.80 
12.33 
11.58 

n.io 

-10.88 

10.64 

10.56 

10.20 

9.50 

-  9.57 
8.77 
8.37 
8.23  i 

7.78 

-  7.61 
7.33 
7.04 
5.87 
5.42 

-  5.27 
4.39 
3.69 
2.83 
2.92 

-  1.66, 
2.34 
1.64 
0.59 

-  0.43 

+  0.54 
1.03 
1.20 
0.62 
2.16 

+  3.13 
3.93 
4.06 
4.44 

+  5.07 
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APPARENT  PLACES  OF 

a  URSiE  MINORI8,  (Polaris),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

• 

MARCH. 

1 

APRIL. 

H«an 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

BiOD. 

Decliiui- 
tion 

Klght 

Aacen- 

•ion. 

Declina- 
tion 
Nwth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Iforth. 

Kight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 
1   11 

88  38 

li    m 
1  11 

88  38 

h    m 
1  11 

88  37 

h    m 
1  11 

88  37 

0.3 

70.67 

11.7 

1.2 

41.24 

u 

11.8 

1.1 

30.57 

66.9 

1.0 

10.60 

58'.0 

1     1.3 

69.68 

11.8 

2.2 

40.37 

11.7 

2.1 

20.03 

66.6 

2.0 

10.64 

57.7 

'     2.3 

68.67 

11.9 

3.2 

39.57 

11.5 

3.1 

19.57 

66.3 

3.0 

10.67 

57.4 

3.3 

67.66 

12.0 

42 

38.81 

11.4 

4.1 

19.13 

66.1 

4.0 

10.69 

57.2 

1      4.3 

66.70 

12.1 

5.2 

38.09 

11.3 

5.1 

18.72 

65.8 

5.0 

10.66 

56.9 

5.3 

65.76 

12.1 

6.2 

37.36 

11.2 

6.1 

18.30 

65.6 

6.0 

10.60 

56.6 

6.3 

64.88 

12.1 

7.2 

36.61 

11.1 

7.1 

17.87 

65.4 

7.0 

10.53 

56.4 

7.2 

64*05 

12.2 

8.2 

3^.83 

11.0 

8.1 

17.39 

65.1 

8.0 

10.45 

56.1 

1 

I     8.2 

63.24 

12.2 

9.2 

35.00 

10.9 

9.1 

16.89 

64.9 

9.0 

10.42 

55.7 

9.2 

62.43 

12.3 

10.2 

34.14 

10.7 

10.1 

16.35 

64.6 

10.0 

10.43 

55.4 

10.2 

61.61 

12.4 

11.2 

33.25 

10.6 

11.1 

15.81 

64.4 

11.0 

10.51 

55.0 

11.2 

1 

60.74 

12.4 

12.2 

32.36 

10.5 

12.1 

15.28 

64.1 

]2.p 

10.66 

54.7 

12.2 

59.84 

12.5 

13.1 

31.48 

10.3 

13.1 

14.79 

63.8 

13.0 

10.87 

1 
54.4  . 

13.2 

58.87 

12.6 

14.1 

30.65 

10.1 

14.1 

14.37 

63.5 

14.0 

11.11 

54.1 

14.2 

57.87 

12.6 

15.1 

29.87 

9.9 

J  5.1 

14.01 

63.2 

15.0 

11.38 

53.8 

15.2 

56.83 

12.6 

16.1 

29.16 

9.6 

16.1 

13.71 

62.8 

16.0 

11.66 

53.5 

16.2 

55.80 

12.6 

17.1 

28.50 

9.4 

17.1 

J  3.47 

62.5 

17.0 

11.90 

53.2 

17.2 

54.79 

12.0 

18.1 

27.88 

9.2 

18.1 

13.26 

62.2 

18.0 

12.12 

53.0 

18.2 

53.81 

12.6 

19.1 

27,28 

9.0 

19.1 

13.06 

61.9 

19.0 

12.31 

52.7 

19.2 

52.89 

12.5 

20.1 

26.68 

8.8 

20.1 

12.86 

61.7 

20.0 

12.48 

52.5 

20J2 

52.01 

12.5 

21.1 

26.06 

8.7 

21.1 

12.63 

61.4 

21.0 

12.63 

52.2 

2iJ2 

51.19 

12.4 

22.1 

25.41 

8.5 

22.0 

12.37 

61.2 

22.0 

12.80 

51.9 

22j2 

50.38 

12.4 

23.1 

24.71 

8.3 

23.0 

12.07 

60.9 

23.0 

13.00 

51.6 

;».2 

49.58 

12.4 

24.1 

23.99 

8.1 

24.0 

11.76 

60.6 

24.0 

13.26 

51.3 

24.2 

48.76 

12.3 

25.1 

23.25 

7.9 

25.0 

11.45 

60.3 

25.0 

13.58 

51.0 

25.2 

47.91 

12.3 

26.1 

22.52 

7.7 

26.0 

11.16 

60.0 

25.9 

13.96 

50.6 

26.2 

47.01 

12.3 

27.1 

21.82 

7.4 

27.0 

10.92 

59.7 

26.9 

14.41 

50.4 

27  J2 

46.07 

12.3 

28.1 

21.16 

7.2 

28.0 

10.73 

59.3 

27.9 

14.88 

50.1 

28.2^ 

45.09 

12.2 

29.1 

20.57 

6.9 

29.0 

10.62 

59.0 

28.9 

1.5.38 

49.8 

29.2 

44.09 

12.2 

30.1 

20.03 

6.6 

30.0 

10.57 

58.6 

29.9 

15.87 

49.6 

30.2 

43.10 

12.1 

31.1 

19.57 

6.3 

31.0 

10.57 

58.3 

30.9 

1C.3:) 

49.4 

31.2 

42.15 

12.0 

32.1 

10.13 

6.1 

32.0 

10.60 

58.0 

31.9 

16.76 

49.1 

;u 
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AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 

4.9 

-5.9 

-6.9 

7.9 

-  8.9 

-  9.9 

^0.9 

-11.9 

-12.9 

-  13.9 
14.9 
15.9 
1&.9 

^7.9 

-18.9 

*19i9 

-20.9 

-21.9 
-22.9 
|-'«3.9 
24.9 

-25.9 
Me6.9 

-27.9 

-  29.9 
30.9 
31.9 
32.9 


MAY. 


Bight 

AB^n- 

sioD. 


h    m 
1   11 

s 
16.76 

17.13 

17.49 

17.84 


18.21 
18.62 
19.09 
19.64 

20.24 
20.89 
21.56 
22.24 

22.91 
23.54 
24.12 
24.69 

2b.23 
25.77 
26.32 
26.93 

27.58 
28.29 
29.06 
29.86 

30.69 
31.52 
32.32 
33.08 

33.79 
34.47 
35.13 
35.80 


Declina- 

tiQn 
North, 


88  37 


49.1 
48.9 

48.7 
48.4 

48.2 
47.9 
47.6 
47.4 

47.1 
46.9 
46.6 
46.4 

46.3 
46.1 
45.9 
45.7 

45.6 
45.4 
45.2 
45.0 

44.7 
44.5 
44.3 
44.2 

44.0 
43.9 
43.8 
43.7 

43.6 
43,4 
43.3 
43.2 


Mean 
Solar 
Date. 


1.9 

2.8 
3.8 

4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 


JUNE. 


Right 
Ascen- 
sion. 


h     m 
1   11 

s 
35.80 

36.49 

37.22 

38.02 


38.86 
39.77 
40.69 
41.63 

42.55 
43.44 
44.28 
45.07 


13.8 

45.83 

14.8 

46.58 

15.8 

47.33 

16.8 

48.11 

17.8 

48.94 

18.8 

49.81 

19.8 

50.75 

20.8 

51.72 

21.8 

52.73 

22S 

53^73 

23.8 

54.70 

24.8 

55.64 

25.8 

56.52 

26.8 

57.36 

27.8 

58.16 

28.8 

58.95 

29.8 

59.75 

30.8 

60.58 

31.8 

61.45 

32.8 

62.38 

Declina- 
tion 
Xorth. 


88  37 


43.2 
43.1 
42.9 

42.8 

42.6 
42.5 
42.4 
42.3 

42.3 
42.2 
42.2 
42.2 

42.1 
42.1 
42.0 
42.0 

41.9 
41.8 
41.7 
41.7 

41.7 
41.7 
41.7 
41.8 

41.8 
41.8 
41.9 
41.9 

41.9 
41.9 
41.9 
41.9 


Mean 
Solar 
Date. 


1.8 
2.8 
3.8 

4.8 

5.8 

6.8 
7.8 
8.7 

9.7 
10.7 
11.7 
12.7 


JULY. 


Ki^ht 
Ascen- 
sion. 


h     m 

1  12 

8 

1.45 
2.38 
3.35 
4.36 


5.37 
6.38 
7.35 

8.28 

9.14 

9.97 

10.76 

11.54 


13.7 

12.35 

14.7 

13.19 

15.7 

14.07 

16.7 

14.99 

17.7 

15.96 

18.7 

16.95 

19.7 

17.94 

20.7 

18.91 

21.7 

19.84 

22.7 

20.71 

23.7 

21.54 

24.7 

22.31 

25.7 

23.06 

26.7 

23.80 

27.7 

24.56 

28.7 

25.36 

20.7 

26.20 

30.7 

27.08 

31.7 

28.01 

32.7 

28.95 ' 

1 

Declina- 
tion 
North. 


88  si 


II 
41.9 


Mean 
Solar 
Date. 


41.9 
41.9 
42.0 

42.0 
42.1 
42.2 
42.3 

42.4 
42.6 
42.7 

42.8 

42.8 
42.9 
43.0 
43.1 


43.2 

43.3 

43.4 

'43.6 


43.8 
44.0 
44.2 
44.3 

44.5 
44.7 

44.8 
45.0 

45.1 
45.3 
45.5 
45.7 


1.7 
2.7 
3.7 
4.7 

5.7 
6.7 
7.7 

8.7 


AUGUST. 


Right 
Ascen- 
sion. 


h    m 

1  12 

s 
28.95 

29.87 

30.76 

31.61 

32.40 
33.13 
33.83 
34.50 


9.7 

35.16 

10.7 

35.86 

11.7 

36.58 

12.7 

37.35 

13.7 

38.16 

14.6 

39.00 

15.6 

39.84 

16.6 

40.67 

17.6 

41.46 

18.6 

42.20 

19.6 

42.87 

20.6 

43.48 

21.6 

44.05 

22.6 

44.60 

23.6 

45.17 

24.6 

45.75 

25.6 

46.;)8 

26.6 

47.06 

27.6 

47.77 

28.6 

48.49 

29.6 

49.21 

30.6 

49.90 

31.6 

50.53 

32.6 

51.12 

Declina- 
tion 
North, 


88  37 


45.7 
45.9 
46.1 
46.4 

46.6 
46.9 
47.1 
47.3 

47.6 

47.8 
48.0 
48.2 

48.4 
48.7 
48.9 
49.2 

49^ 
49.8 
50.1 
50.4 

50.7 
5L0 
51.3 
51.6 

61.8 
52.1 
52.4 
52.7 

53.0 
53.3 
53.7 
54.0 
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APPARENT  PLACES  OF 

a  imSJE  MINORIS,  (Polaris),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

- 

• 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Sohir 
Date. 

Right 

Ajsoen- 

aion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Asceh- 

sion. 

Declina- 
tion 
North. 

h    m 

1  12 

88  37 

1 

h    m 

1  13 

88  38 

h     m 

1  12 

88  38 

h    m 

1  12 

88  38 

1.6 

51.12 

54.0 

1.5 

2.92 

4.9 

1.4 

8 

62.54 

II 
16.8 

1.3 

8 

49.72 

// 
26.7 

2.6 

51.65 

54.4 

2.5 

3.01 

5.3 

2.4 

62.31 

17.1 

2.3 

49.19 

26.9 

3.6 

52.12 

54.7 

3.5 

3.09 

5.6 

3.4 

62.13 

17.4 

3.3 

48.65 

27.2 

4.6 

53.55 

55.1 

4.5 

3.21 

6.0 

4.4 

61.96 

17.8 

4.3 

48.08 

27.5 

5.6 

52.97 

55.4 

5.5 

3.34 

6.3 

5.4 

61.81 

18.2 

5.3 

47.47 

27.8 

6.6 

53.40 

55.7 

6.5 

3.52 

6.7 

6.4 

61.62 

18.5 

6.3 

46.79 

28.1 

7.6 

53.86 

56.0 

7.5 

3.74 

7.0 

7.4 

61.40 

18.9 

7.3 

46.05 

28.4 

8.6 

1 

1 

54.36 

56.3 

8.5 

3.96 

7.4 

8.4 

61.12 

19.3 

8.3 

45.25 

28.7 

9.6 

54.89 

56.6 

9.5 

4.18 

7.8 

9.4 

60.77 

19.7 

9.3 

44.42 

28.9 

10.6 

55.46 

57.0 

10.5 

4.38 

8.2 

10.4 

60.37 

20.1 

10.3 

43.59 

29.1 

11.6 

56.02 

57.3 

11.5 

4.53 

8.6 

11.4 

59.91 

20.5 

11.3 

42.77 

29.3 

12.6 

56.58 

57.7 

12,5 

4.62 

9.1 

12.4 

59.43 

20.8 

12.3 

• 

41.99 

29.5 

13.6 

67.11 

58.0 

13.5 

4.64 

9.5 

13.4 

58.93 

21.2 

13.3 

41.23 

29.7 

14.6 

67.59 

58.4 

14.5 

4.60 

9.9 

14.4 

58.45 

21.5 

14.3 

40.51 

29.9 

15.6 

58.02 

58.8 

15.5 

4.51 

10.3 

15.4 

58.01 

21.8 

15.3 

39.84 

30.1 

16.6 

58.38 

59.2 

16.5 

4.41 

10.7 

16.4 

57.61 

22.1 

16.3 

■ 

39.17 

30.3 

17.6 

68.69 

59.6 

17.5 

4.32 

11.1 

17.4 

57.24 

22.4 

17.3 

38.48 

30.5 

19.6 

58.97 

60.0 

18.5 

4.25 

11.4 

18.4 

56.89 

22.7 

18.3 

37.77 

30.7 

19.6 

59.23 

00.3 

19.5 

4.22 

11.8 

19.4 

56.53 

23.0 

19.3 

37.01 

31.0 

20.5 

59.51 

60.7 

20.5 

4.21 

12.1 

20.4 

50.15 

23.4 

20.3 

36.17 

31.2 

21.5 

59.82 

61.0 

21.5 

4.25 

12.5 

21.4 

55.73 

23.7 

21.3 

35.31 

31.4 

22.5 

60.18 

61.3 

22.5 

4.28 

12.9 

22.4 

55.24 

24.1 

22.3 

34.40 

31.6 

23.5 

60.57 

61.7 

23.5 

4.30 

13.3 

23.4 

54.68 

24.4 

23.3 

33.46 

31.7 

24.5 

60.98 

62.0 

24.5 

4.29 

13.7 

24.4 

54.07 

24.8 

24.3 

32.51 

31.9 

25.5 

61.39 

62.4 

25.5 

4.23 

14.1 

25.4 

53.42 

25.1 

25.3 

31.59 

32.0 

26.5 

61.78 

62.8 

26.4 

4.10 

14.5 

26.4 

52.75 

25.4 

26.3 

30.70 

32.1 

27.5 

62.13 

63.2 

27.4 

3.91 

14.9 

27.4 

52.09 

25.7 

27.3 

29.86 

32.2 

28.5 

62.42 

63.6 

28.4 

3.66 

15.3 

28.4 

51.44 

25.9 

28.3 

29.06 

32.3 

29.5 

62.63 

64.1 

29.4 

3.38 

15.7 

29.4 

50.83 

26.2 

29.3 

28.29 

32.5 

30.5 

62.80 

64.5 

30.4 

3.08 

16.1 

30.4 

50.25 

26.4 

30.3 

27.52 

32.6 

31.5 

62.92 

64.9 

31.4 

2.80 

16.4 

31.3 

49.72 

26.7 

31.3 

26.74 

32.7 

32.5 

63.01 

65.3 

32.4 

2.54 

16.8 

32.3 

49.19 

26.9 

32.3 

25.92 

32.9 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hev 

,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

• 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

639 

O          1 

87  14 

h    m 

6  39 

O          / 

87  14 

h     m 

6  39 

0       / 

87  14 

h    m 

6  40 

0      1 

87  14 

1.2 

B 

61.16 

32'.G 

1.1 

8 

54.36 

25.3 

1.0 

54.34 

16.4 

1.9 

8 

1.67 

7.1 

2.2 

60.89 

32.4 

2.1 

54.23 

25.1 

2.0 

54.40 

16.1 

2.9 

2.04 

6.8 

3.2 

60.63 

32.3 

3.1 

54.08 

24.8 

3.0 

54.48 

15.8 

3.9 

2.44 

6.6 

4.2 

60.34 

32.1 

4.1 

53.92 

24.6 

4.0 

54.58 

15.4 

4.9 

2.85 

6.3 

5.2 

60.04 

32.0 

5.1 

53.78 

24.3 

5.0 

54.71 

15.1 

5.9 

3.26 

6.1 

G.2 

59.72 

31.8 

6.1 

53.65 

23.9 

6.0 

54.88 

14.7 

6.9 

3.67 

5.9 

7.1 

59.38 

31.6 

7.1 

53.56 

23.6 

7.0 

55.08 

14.4 

7.9 

4.06 

5.7 

8.1 

59.04 

31.4 

8.1 

53.50 

23.3 

8.0 

55.29 

14.1 

8.9 

4.43 

5.5 

9.1 

58.71 

31.2 

9.1 

53.47 

23.0 

9.0 

55.52 

13.8 

9.9 

4.77 

5.3 

10.1 

58.40 

30.9 

10.1 

53.47 

22.0 

10.0 

55.75 

13.5 

10.9 

5.11 

5.1 

11.1 

58.11 

30.7 

11.1 

53.49 

22.3 

11.0 

55.97 

13.2 

11.9 

5.44 

4.8 

12.1 

57.87 

30.4 

12.1 

53.51 

22.0 

12.0 

56.17 

13.0 

12.9 

* 

5.79 

4.6 

13.1 

57.65 

30.2 

13.0 

53.52 

21.8 

13.0 

56.37 

12.7 

13.9 

6.16 

4.4 

14.1 

57.45 

29.9 

14.0 

53.52 

21.5 

14.0 

56.53 

12.5 

14.9 

6.55 

4.1 

15.1 

57.27 

29.7 

15.0 

53.51 

21.2 

15.0 

56.70 

12.2 

15.9 

6.98 

3.8 

16.1 

57.09 

29.5 

16.0 

53.48 

21.0 

16.0 

56.87 

11.9 

16.9 

7.43 

3.6 

17.1 

56.89 

29.3 

17.0 

53.44 

20.7 

17.0 

57.07 

11.6 

17.9 

7.91 

3.4 

18.1 

56.60 

29.0 

18.0 

53.40 

20.4 

18.0 

57.28 

11.3 

18.9 

8.39 

3.2 

19.1 

56.46 

28.8 

19.0 

53.36 

20.1 

18.9 

57.53 

10.9 

19.9 

8.87 

3.0 

20.1 

56.22 

28.6 

20.0 

53.35 

19.7 

19.9 

57.80 

10.6 

20.9 

9.35 

2.8 

21.1 

55.97 

28.4 

21.0 

53.38 

19.4 

20.9 

58.10 

10.3 

21.9 

9.81 

2.7 

22.1 

55.72 

28.1 

22.0 

53.43 

19.1 

21.9 

58.43 

10.0 

22.9 

10.24 

2.5 

23.1 

55.49 

27.8 

23.0 

53.52 

18.7 

22.9 

58.76 

9.7 

23.9 

10.65 

2.3 

24.1 

55.27 

27.5 

24.0 

53.63 

18.4 

23.9 

59.08 

9.5 

24.8 

11.05 

2.2 

25.1 

55.10 

27.2 

25.0 

53.75 

18.1 

24.9 

59.39 

9.3 

25.8 

11.46 

2.0 

26.1 

54.95 

26.9 

26.0 

53.88 

17.8 

25.9 

59.68 

9.0 

26.8 

11.87 

1.8 

27.1 

54.83 

26.6 

27.0 

54.01 

17.5 

2G.9 

59.95 

8.8 

27.8 

12.31 

1.6 

28.1 

^.74 

26.4 

28.0 

54.12 

17.2 

27.9 

60.22 

8.5 

28.8 

12.78 

1.4 

29.1 

54.65 

26.1 

29.0 

54.20 

17.0 

28.9 

60.47 

8.3 

29.8 

13.28 

1.2 

30.1 

54.57 

25.8 

30.0 

54.28 

16.7 

29.9 

90.74 

8.0 

30.8 

13.80 

1.0 

31.1 

54.48 

25.6 

31.0 

54.34 

16.4 

30.9 

61.02 

7.7 

31.8 

14.33 

0.8 

32.1 

54.36 

25.3 

32.0 

54.40 

16.1 

31.9 

61.33 

7.4 

32.8 

14.87 

0.7 
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Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

^5.9 

-6.9 

7.9 

^8.9 

-  9.9 
^0.9 
-11.9 
--18.9 

i3.9 
14.9 
15.9 
•  16.9 

-17.9 
-18.9 
19.9 
^20.9 

1-21.9 
-22.9 
h-«.9 
24.9 

-25.9 

•-«6.9 

-27.9 

-28.9 

I 
-29.9 

30.9 

31.9 

32.9 


MAY. 


Bight 

ABcen* 

sioD. 


h  m 
1  11 

8 

16.76 
17.13 
17.49 
17.84 


18.21 
18.62 
19.09 
19.64 

20.24 
20.89 
^.56 
22.24 

22.91 
23.54 
24.12 
24.69 

25.23 
25.77 
26^32 
26.93 

27.58 
28.29 
29.06 
29.86 

30.69 
31.52 
32.32 
33.08 

33.79 
34.47 
35.13 
35.80 


DecUna- 

tign 
North. 


88  37 


49.1 
48.9 

48.7 
48.4 

48.2 
47.9 
47.6 
47.4 

47.1 
46.9 
46.6 
46.4 

46.3 
46.1 
45.9 
45.7 

45.6 
45.4 
45.2 
45.0 

44.7 
44.5 
44.3 
44.2 

44.0 
43.9 
43.8 
43.7 

43.6 
43.4 
43.3 
43.2 


Mean 
Solar 
Date. 


1.9 

2.8 
3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
10.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
2G.8 

27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


JUNE. 


Ri^rht 
Ascen- 
sion. 


h    m 
1  11 

8 

35.80 
36.49 
37.22 

38.02 


38.86 
39.77 
40.69 
41.63 

42.55 
43.44 

44.28 
45.07 

45.83 
46.58 
47.33 
48.11 

48.94 
49.81 
50i75 
51.72 

52.73 
53.73 
54.70 
55.64 

56.52 
57.36 
58.16 
58.95 

59.75 
60.58 
61.45 
62.38 


Declina- 
tion 
North. 


88  37 


II 
43.2 

43.1 

42.9 

42.8 

42.6 
42.5 
42.4 
42.3 

42.3 
42.2 
42.2 
42.2 

42.1 
42.1 
42.0 
42.0 

41.9 
41.8 
41.7 
41.7 

41.7 
41.7 
41.7 
41.8 

41.8 
41.8 
41.9 
41.9 

41.9 
41.9 
41.9 
41.9 


Mean 
Solar 
Date. 


1.8 
2.8 
3.8 

4.8 

5.8 
6.8 

7.8 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 
28.7 

29.7 
30.7 
31.7 
32.7 


JULY. 


Bight 
Ascen- 
sion. 


h     m 

1  12 

1.45 
2.38 
3.35 
4.36 


5.37 
6.38 
7.35 

8.28 

9.14 

9.97 

10.76 

11.54 

12.35 
13.19 
14.07 
14.99 

15.96 
16.95 
17.94 
18.91 

19.84 
20.71 
21.54 
22.31 

23.06 
23.80 
24«56 
25.36 

26.20 
27.08 
28.01 
28.95 


DeclinA- 

tion 
North. 


88  37 


II 
41.9 

41.9 

41.9 

42.0 


42.0 
42.1 
42.2 
42.3 

42.4 
42.6 
42.7 
42.8 

42.8 
42.9 
43.0 
43.1 


43.2 

43.3 

43.4 

'43.6 


43.8 
44.0 
44.2 
44.3 

44.5 
44.7 

44.8 
45.0 

45.1 
45.3 
45.5 
45.7 


Mean 
Solar 
Date. 


1.7 
2.7 
3.7 
4.7 

5.7 
6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.6 
15.6 
16.6 


AUGUST. 


Bight 
Ascen- 
sion. 


h    m 

1  12 

s 
28.95 

29.87 

30.76 

31.61 


32.40 
33.13 
33.83 
34.50 

35.16 
35.86 
36.58 
37.35 

38.16 
39.00 
39.84 
40.67 


DecUna- 

Uon 
Swth. 


17.6 

41.46 

18.6 

42.20 

19.6 

42.87 

20.6 

43.48 

21.6 

44.05 

22.6 

44.60 

23.6 

45.17 

24.6 

45.75 

25.6 

46.38 

26.6 

47.06 

27.6 

47.77 

28.6 

48.49 

29.6 

49.21 

30.6 

49.90 

31.0 

50.53 

32.C 

51.12 

88  37 


I 


II 
45.7 

45.9 

46.1 

46.4 

46.6 
46.9 
47.1 
47.3 

47.6 

47.8 
48.0 
48.2 

4d.4 
48.7 
48.9 
49.2 

49.5 
49.8 
50.1 
50.4 

50.7 
51.0 
51.3 
51.6 

61.8 
52.1 
52.4 
52.7 

53.0 
53.3 
53.7 
54.0 
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APPARENT  PLACES  OF  a  UBBJE  MAORIS,  {Polaris),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Heao 
Solar 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Date. 

1 

Bight 

A«cen> 

ftioo. 

Pedina- 
'  tion 
North, 

Right 

AMM)n< 

aioB. 

DecUna. 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Asceh- 

sion. 

Declina- 
tion 
North. 

1 

h     m 

1  12 

88  37 

t 

h    m 

1  13 

88  38 

h    m 

1  12 

88  38 

h    m 

1  12 

88  38 

1.6 

51.12 

54.0 

1.5 

2.92 

4.9 

1.4 

62.54 

16.8 

1.3 

s 
49.72 

11 
26.7 

2.6 

51.65 

54.4 

2.5 

3.01 

5.3 

2.4 

62.31 

17.1 

2.3 

49.19 

26.9 

3.6 

52.12 

54.7 

3.5 

3.09 

5.6 

3.4 

62.13 

17.4 

3.3 

48.65 

27.2 

4.6 

5S.55 

56.1 

4.5 

3.21 

6.0 

4.4 

61.96 

17.8 

4.3 

48.08 

27.5 

^    5.6 

52.97 

55.4 

5.5 

3.34 

6.3 

5.4 

61.81 

18.2 

5.3 

47.47 

27.8 

,    6.6 

53.40 

55.7 

6.5 

3.52 

6.7 

6.4 

61.62 

18.5 

6.3 

46.79 

28.1 

7.6 

53.86 

56.0 

7.5 

3.74 

7.0 

7.4 

61.40 

18.9 

7.3 

46.05 

28.4 

8.6 

54.36 

56.3 

8.5 

3.96 

7.4 

8.4 

61.12 

19.3 

8.3 

45.25 

28.7 

9.6 

54.89 

56.6 

9.5 

4.18 

7.8 

9.4 

60.77 

19.7 

9.3 

44.42 

28.9 

10.6 

55.46 

57.0 

10.5 

4.38 

8.2 

10.4 

60.37 

20.1 

10.3 

43.59 

29.1 

11.6 

5G.02 

57.3 

11.5 

4.53 

8.6 

11.4 

59.91 

20.5 

11.3 

42.77 

29.3 

12.6 

56.56 

57.7 

12.5 

4.62 

9.1 

12.4 

59.43 

20.8 

12.3 

• 

41.99 

29.5 

i  13.6 

57.11 

58.0 

13.5 

4.64 

9.5 

13.4 

58.93 

21.2 

13.3 

41.23 

29.7 

'  14.6 

57.59 

58.4 

14.5 

4.60 

9.9 

14.4 

58.45 

21.5 

14.3 

40.51 

29.9 

1  15.6 

58.02 

58.8 

15.5 

4.51 

10.3 

15.4 

58.01 

21.8 

15.3 

39.84 

30.1 

16.6 

58.38 

59.2 

16.5 

4.41 

10.7 

16.4 

57.61 

22.1 

16.3 

• 

39.17 

30.3 

17.6 

58.69 

59.6 

17.5 

4.32 

11.1 

17.4 

57.24 

22.4 

17.3 

38.48 

30.5 

18.6 

58.97 

60.0 

18.5 

4.25 

11.4 

18.4 

56.89 

22.7 

18.3 

37.77 

30.7 

19.6 

59.23 

60.3 

19.5 

4.22 

11.8 

19.4 

56.53 

23.0 

19.3 

37.01 

31.0 

20.5 

59.51 

60.7 

20.5 

4.21 

12.1 

20.4 

56.15 

23.4 

20.3 

36.17 

31.2 

21.5 

59.82 

61.0 

21.5 

4.25 

12.5 

21.4 

55.73 

23.7 

21.3 

35.31 

31.4 

22.5 

60.18 

61.3 

22.5 

4.28 

12.9 

22.4 

55.24 

24.1 

22.3 

34.40 

31.6 

23.5 

60.57 

61.7 

2:^.5 

4.30 

13.3 

23.4 

54.68 

24.4 

23.3 

33.46 

31.7 

24.5 

60.98 

62.0 

24.5 

4.29 

13.7 

24.4 

54.07 

24.8 

24.3 

32.51 

31.9 

! 
25.5 

61.39 

62.4 

25.5 

4.23 

14.1 

25.4 

53.42 

25.1 

25.3 

31.59 

32.0 

26.5 

61.78 

62.8 

26.4 

4.10 

14.5 

26.4 

52.75 

25.4 

26.3 

30.70 

32.1 

27.5 

62.13 

63.2 

27.4 

3.91 

14.9 

27.4 

52.09 

25.7 

27.3 

29.86 

32.2 

28.5 

62.42 

63.6 

28.4 

3.66 

15.3 

28.4 

51.44 

25.9 

28.3 

29.06 

32.3 

29.5 

62.63 

64.1 

29.4 

3.38 

15.7 

29.4 

50.83 

26.2 

29.3 

28.29 

32.5 

30.5 

62.80 

64.5 

30.4 

3.08 

16.1 

30.4 

50.25 

26.4 

30.3 

27.52 

32.6 

31.5 

62.92 

64.9 

31.4 

2.80 

16.4 

31.3 

49.72 

26.7 

31.3 

26.74 

32.7 

.  32.5 

1 

63.01 

65.3 

32.4 

2.54 

16.8 

32.3 

49.19 

26.9 

32.3 

25.92 

32.9 

I 
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APPARENT  PLACES  OF  51  CEPHEI,  (flet».,)  FOR  THE  UPPER  ' 

PRANSIT 

AT  WASHINGTON. 

^ 

JANUARY. 

FEBRUARY. 

MARCH. 

1 

• 

APRIL. 

Mean 
Dato. 
Solar 

Mean 
Rolar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

1 

Kight 
Aacen* 

SiOD. 

Declina- 
tion 
North. 

-Right 
Ascen- 
sion. 

Declina- 

Uon 
North, 

Right 

Ascen- 

aion. 

Declina- 
tion 
North, 

Right 

Aaocn> 

aion. 

Dedioa- 

tion 
NortK 

1 

h     m 

6  40 

O          t 

87  14 

b    m 

6  40 

o        / 

87  14 

• 

h    m 

6  40 

o        / 

87  14 

h    n 

6  40 

o       • 

87  14 

0.5 

a 
34.53 

16.4 

1.4 

33.06 

26.7 

1.3 

25.14 

33.3 

1.2 

12.49 

35I6 

1.5 

34.05 

J  6.7 

2.4 

32.81 

27.0 

2.3 

24.73 

33.4 

2.2 

12.10 

35.6 

2.5 

34.72 

17.1 

3.4 

32.57 

27.2 

3.3 

24.33 

33.6 

3.2 

11.72 

35.5 

3.5 

•34.70 

17.5 

4.4 

32.35 

27.5 

4.3 

23.95 

33.7 

4.2 

11.37 

35.5 

4.5 

34.78 

17.8 

5.4 

32.14 

27.7 

5.3 

23.59 

33.8 

5.2 

11.00 

35.5 

5.5 

34.78 

18.1 

6.4 

31.96 

28.0 

6.3 

23.25 

33.9 

6.2 

10.63 

35.5 

G.5 

34.79 

18.5 

7.4 

31.79 

28.2 

7.3 

22.92 

34.0 

7.2 

10.23 

35.5 

,     7.5 

34.79 

18.8 

8.4 

31.61 

28.5 

8.3 

22.59 

34.2 

8.2 

9.80 

35.5 

8.5 

34.83 

19.0 

9.4 

31.42 

28.8 

9.3 

22.23 

34.3 

9.2 

9.35 

35.4 

9.5 

34.87 

19.3 

10.4 

31.21 

29.1 

10.3 

21.85 

34.5 

10.2 

8.88 

35.4 

10.5 

34.93 

19.6 

11.4 

30.97 

29.4 

11.3 

21.45 

34.7 

U.2 

8.43 

33.3 

11.5 

35.00 

20.0 

• 

12.4 

30.69 

29.6 

12.3 

21.02 

34.8 

12.2 

7,98 

35.2 

12.5 

35.05 

20.3 

13.4 

30.39 

29.9 

13.3 

20.58 

34.9 

13.2 

7.55 

35.1 

13.5 

35.09 

20.6 

14.4 

30.06 

30.2 

14.3 

20.11 

35.0 

14.2 

7.16 

35.0 

14.5 

1 

35.09 

21.0 

15.4 

29.72 

30.4 

15.3 

19.65 

35.1 

15.2 

6.79 

34.8 

,   15.5 

1 

35.06 

21.4 

16.4 

29.38 

30.7 

16.3 

19.20 

35.2 

16.2 

6.44 

34.7 

1G.4 

35.00 

21.7 

17.4 

29.05 

30.8 

17.3 

18.77 

35.2 

17.2 

C.11 

34.6 

17.4 

34.91 

22.1 

1'8.4 

28.74 

31.0 

.  18.3 

18.36 

35.2 

18J2 

6.79 

34.5 

18.4 

:J4.79 

22.4 

19.4 

28.45 

31.2 

19.3 

17.98 

35.3 

19.2 

5.46 

34.4 

10.4 

1 

34.66 

22.7 

20.4 

28.18 

31.4 

20.3 

17.61 

35.3 

20.2 

5.11 

34.3 

20.4 

34.56 

23.0 

21.4 

27.91 

31.6 

21.3 

17.25 

35.4 

21.2 

4.74 

34.2 

21.4 

1 

34.40 

23.3 

22.4 

27.65 

31.8 

22.3 

16.88 

35.4 

22.2 

4.35 

34.1 

i  22.4 

34.37 

23.6 

23.3 

27.37 

32.0 

23.3 

16.50 

35.5 

23.2 

3.94 

34.0 

!  23.4 

1 

34.29 

23.9 

24.3 

27.06 

32.3 

24.3 

16.10 

35.6 

24.2 

3.53 

33.9 

24.4 

34.21 

24.1 

25.3 

26.72 

32.5 

25.3 

15.67 

35.7 

25.2 

3.12 

33.7 

25.4 

34.15 

24.4 

26.3 

26.36 

32.7 

26.3 

15.21 

35.7 

28.2 

2.73 

33.6 

26.4 

34.07 

24.8 

27.3 

25.96 

32.9 

27.3 

14.73 

35.8 

27.2 

2.37 

33.4 

27.4 

• 

33.97 

25.1 

28.3 

25.56 

33.1 

28.3 

14.25 

35.8 

28.2 

2.03 

33.2 

28.4 

33.85 

25.4 

29.3 

25.14 

33.3 

29.3 

13.78 

35.8 

29.2 

1.72 

33.0 

29.4 

33.70 

2.5.8 

30.3 

24.73 

33.4 

30.3 

13.33 

35.7 

30.2 

1.43 

32.8 

30.4 

33.51 

26.1 

31.3 

24.33 

33.6 

31.2 

12.89 

35.7 

31.2 

1.16 

32.6 

31.4 

33.29 

26.4 

32.3 

23.95 

33.7 

32.2 

12.49 

35.6 

32.2 

0.89 

32.4 

1 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hft,)  TOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 

Solar 

I  Date. 


1.2 
2.2 
3.2 

4.2 


5.2 

60.04 

6.2 

59.72 

7.1 

59.38 

8.1 

59.04 

9.1 

58.71 

10.1 

58.40 

11.1 

58.11 

12.1 

57.87 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 

28.1 

29.1 
30.1 
31.1 
32.1 


M.\Y. 


Kight 
Aacen- 


h    m 

639 

B 

61.16 
60.89 
60.63 
60.34 


Declina- 
tion 
North. 


57.65 
57.45 
57.27 
57.09 

56.89 
56.69 
56.46 
56.22 

55.97 
55.72 
55.49 
55.27 

55.10 
54.95 
54.83 
4>4.74 

54.65 
54.57 
54.48 
54.36 


O  / 

87  14 


32.6 
32.4 
32.3 
32.1 

32.0 
31.8 
31.6 
31.4 

31.2 
30.9 
30.7 
36.4 

30.2 
29.9 
29.7 
29.5 

29.3 
29.0 

28.8 
28.6 

28.4 
28.1 
27.8 
27.5 

27.2 
26.9 
26.6 
26.4 

26.1 
25.8 
25.6 
25.3 


Mean 
Solar 
Date. 


1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


JUNE. 


KiRht 

Asoen. 

sion. 


h    m 

6  39 

54.36 
54.23 
54.08 
53.92 


53.78 
53,65 
53.56 
53.50 

53.47 
53.47 
53.49 
53.51 

53.52 
53.52 
53.51 
53.48 

53.44 
53.40 
53.36 
53.35 

53.38 
53.43 
53.52 
53.63 

53.75 
53.88 
54.01 
54.12 

54.20 
54.28 
54.34 
54.40 


Declina- 
tion 
North. 


o       / 

87  14 


25.3 
25.1 
24.8 

24.6 

24.3 
23.9 
23.6 
23.3 

23.0 
22.6 
22.3 
22.0 

21.8 
21.5 
21.2 
21.0 

20.7 
20.4 
20.1 
19.7 

19.4 
19.1 

18.7 
18.4 

18.1 
17.8 
17.5 
17.2 

17.0 
16.7 
16.4 
16.1 


Moan 
Solar 
Date 


l.O 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


JULY. 


Bight 
Ascen- 
sion. 


h    m 

6  39 

8 

54.34 
54.40 
54.48 
54.58 

54.71 
54.88 
55.08 
55.29 

55.52 
55.75 
55.97 
56.17 

56.37 
56.53 
56.70 
56.87 

57.07 
57.28 
57.53 
57.80 

58.10 
58.43 
58.76 
59.08 

59.39 
59.68 
59.95 
60.22 

60.47 
90.74 
61.02 
61.33 


Declina- 
tion 
North. 


o       / 

87  14 


n 

16.4 
16.1 
15.8 
15.4 

15.1 
14.7 
14.4 
14.1 

13.8 
13.5 
13.2 
13.0 

12.7 
12.5 
12.2 
11.9 

11.6 
11.3 
10.9 
10.6 

10.3 

10.0 

9.7 

9.5 

9.3 
9.0 

8.8 
8.5 

8.3 
8.0 
7.7 
7.4 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 

24.8 

25.8 
26.8 

27.8 

28.8 

29.8 
30.8 
31.8 
32.8 


AUGUST. 


Bight 
Ascen- 
sion. 


h    m 

6  40 

a 
1.67 

2.04 

2.44 

2.85 


3.26 
3.67 
4.06 
4.43 

4.77 
5.11 
5.44 
5.79 

6.16 
6.55 
6.98 
7.43 

7.91 
8.39 
8.87 
9.35 

9.81 
10.24 
10.65 
11.05 

11.46 
11.87 
12.31 
12.78 

13.28 
13.80 
14.33 

14.87 


Declina- 
tion 
North. 


O  I 

87  14 


// 


7.1 
6.8 
6.6 
6.3 

6.1 
5.9 
5.7 
5.5 

5.3 
5.1 

4.6 
4.6 

4.4 

4.1 
3.8 
3.6 

3.4 
3.2 
3.0 

2.8 

2.7 
2.5 
2.3 
2.2 

2.0 
1.8 
1.6 
1.4 

1.2 

1.0 
0.8 
0.7 
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APPARENT  PLACES  OF  51  CEPHEI,  (Htv. 

\  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Hight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Kight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Rigbt 

Ascen- 

aion. 

DecliiM-! 

tkm 
Ninth. 

li    m 

6  40 

o       $ 

87  13 

1i     m 

6  40 

o        / 

87  13 

h    m 

6  40 

o         / 

87  14 

h    m 

6  41 

o     1 ; 
87  14| 

1.8 

8 

14.87 

60.7 

1.7 

B 

30.74 

58.2 

1.7 

47.23 

0.0 

1.6 

0.26 

5.9 

2.8 

15.41 

60.6 

2.7 

31.28 

58.2 

2.7 

47.67 

0.1 

2.6 

0.61 

6.1' 

3.8 

15.92 

60.5 

3.7 

31.79 

58.2 

3.7 

48.13 

0.2 

3.6 

0.97 

6.3 

4.8 

16.42 

60.4 

4.7 

32.29 

58.2 

4.7 

48.61 

0.3 

4.6 

1.34 

6.6 

5.8 

16.90 

60.3 

5.7 

32.78 

58.2 

5.6 

49.10 

0.4 

5.6 

1.72 

6.8 

6.8 

17.35 

60.1 

6.7 

33.29 

58.2 

6.6 

49.63 

0.6 

6.6 

2.10 

7.1 

7.8 

17.81 

60.0 

7.7 

33.80 

58.2 

7.6 

50.17 

0.7 

7.6 

2.45 

7.4 

8.8 

18.26 

59.9 

8.7 

34.35 

58.1 

8.6 

50.70 

0.9 

8.6 

2.78 

7.7 

9.8 

18.73 

59.7 

9.7 

34.91 

58.1 

9.6 

51.23 

1.0 

9.6 

3.08 

8.0 

10.8 

19.23 

59.6 

10.7 

35.49 

58.1 

10.6 

51.74 

1.2 

10.6 

3.34 

8.4 

11.8 

19.75 

59.4 

11.7 

.   36.10 

58.1 

11.6 

52.23 

1.5 

11.6 

3.58 

8.7 

12.8 

20.30 

59.3 

12.7 

36.70 

58.2 

12.6 

53.67 

1.7 

12.5 

3.80 

9.0 

13.8 

20.86 

59,2 

13.7 

37.29 

58.2 

13.6 

53.10 

1.9 

13.5 

4.02 

9.3 

14.8 

21.45 

59.1 

14.7 

37.86 

58.3 

14.6 

53.51 

2.1 

14.5 

4.24 

9.5; 

15.8 

22.03 

59.0 

15.7 

38.40 

58.4 

15.6 

53.90 

2.3 

15.5 

4.47 

9.8  j 

16.8 

22.61 

58.9 

16.7 

38.93 

58.5 

16.6 

54.29 

2.5 

.    16.5 

4.71 

10.0 

17.8 

23.15 

58.9 

17.7 

39.43 

58.6 

17.6 

54.69 

2.6 

17.5 

4.97 

10.3 

18.8 

23.68 

oo.o 

18.7 

39.91 

58.6 

18.6 

55.12 

2.8 

18.5 

5.25 

10.6 

19.8 

24.18 

58.8 

19.7 

40.40 

58.7 

19.6 

55.57 

3.0 

19.5 

5.53 

10.9 

20.8 

24.67 

58.7 

20.7 

40.88 

58.7 

20.6 

56.03 

3.2 

20.5 

5.79 

11.2 

21.8 

25.14 

58.7 

21.7 

41.40 

58.8 

21.6 

56.50 

3.4 

21.5 

6.03 

11.6 

22.8 

25.63 

58.6 

22.7 

41.93 

58.8 

22.6 

56.97 

3.6 

22.5 

6.24 

11.9: 

23.8 

26.13 

58.5 

23.7 

42.48 

58.9 

23.6 

57.43 

3.8 

23.5 

6.41 

12.3: 

24.8 

26.65 

58.4 

24.7 

43.06 

58.9 

24.6 

57.87 

4.1 

24.5 

6.55 

12.6 

25.8 

27.21 

58.3 

25.7 

43.64 

59.0 

25.6 

58.26 

4.4 

25.5 

6.67 

13.0  1 

26.8 

27.78 

58.3 

26.7 

44.22 

59.1 

26.6 

58.64 

4.7 

26.5 

6.77 

13.3  1 

27.8 

28.38 

58.2 

27.7 

44.78 

59.3 

27.6 

58.97 

4.9 

27.5 

6.87 

13.6  i 

28.8 

28.99 

58.2 

28.7 

45.32 

59.4 

28.6 

59.30 

6.2 

28.5 

6.98. 

13.9 

29.8 

29.59 

58.1 

29.7 

45.83 

59.6 

29.6 

59.61 

5.4 

29.5 

7.08 

1 
14.2 

30.7 

30.17 

58.2 

30.7 

46.31 

59.7 

30.6 

59.93 

5.7 

30.5 

7.22 

14.4  1 

31.7 

30.74 

58.2 

31.7 

46.77 

59.9 

31.6 

60.26 

5.9 

31.5 

7.36 

14.7; 

32.7 

31.28 

58.2 

32.7 

47.23 

60.0 

32.6 

60.61 

6.1 

32.5 

7.52 

15.0' 
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APPARENT  PLACES  OF  d  URSiE  3IINOR1S,  FOR  THE  UPPER  TRANSIT 

1 

AT  WASHINGTON. 

1 
1 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mran 
Solar 
Date. 

1 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Korth, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
X(yrth, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Korth. 

Bight 
Ascen- 
sion. 

Declina- 
tion    j 
Sorth.    ' 

h    m 

18  13 

86  36 

h    m 

18  13 

86  36 

h    m 

18  13 

86  36 

h     m 

18  13 

86  36 

1.0 

0.54 

18.1 

1.9 

3.85 

7.7 

1.8 

8 

11.60 

II 

1.7 

1.7 

22.46 

0.5 

1     2.0 

0.54 

17.7 

2.9 

4.09 

7.4 

2.8 

11.95 

1.6 

2.7 

22.78 

0.0 

'     3.0 

0.56 

17.3 

3.9 

4.33 

7.2 

3.8 

12.29 

1.5 

3.7 

23.09 

0.7 

4.0 

0.59 

17.0 

4.9 

4.55 

6.9 

4.8 

12.62 

1.4 

4.7 

23.40 

0.7 

5.0 

0.63 

16.6 

5.9 

4.76 

6.7 

5.8 

12.94 

1.3 

5.7 

23.71 

0.8 

6.0 

0.69 

16.3 

6.9 

4.96 

6.5 

6.8 

13.24 

1.2 

6.7 

24.04 

0.8 

7.0 

0.74 

16.0 

7.9 

5.17 

6.2 

7.8 

13.55 

1.1 

7.7 

24.39 

0.9 

ao 

0.78 

16.7 

8.9 

5.37 

5.9 

8.8 

13.86 

1.0 

8.7 

24.75 

0.9 

9.0 

0.81 

15.4 

9.9 

5.60 

5.7 

9.8 

14.19 

0.8 

9.7 

25.11 

1.0 

10.0 

0.84 

15.1 

10.9 

5.83 

5.4 

10.8 

14.53 

0.7 

10.7 

25.48 

1.1 

11.0 

0.87 

14.7 

11.9 

6.09 

5.1 

11.8 

14.89 

0.6 

11.7 

25.83 

1.2 

11.9 

0.89 

14.4 

12.9 

6.37 

4.8 

12.8 

15.28 

0.5 

12.7 

20.17 

1.4 

12.9 

0.93 

14.0 

13.9 

6.67 

4.6 

13.8 

15.66 

0.4 

13.7 

26.50 

1.6 

■    13.9 

0.99 

13.7 

14.9 

6.98 

4.4 

14.8 

16.05 

0.4 

14.7 

26.81 

1.7 

14.9 

1.06 

13.3 

15.9 

7.29 

4.2 

15.8 

16.44 

0.3 

15.7 

27.11 

1.9; 

15.9 

1.16 

12.9 

16.9 

7.^0 

4.0 

16.8 

16.82 

0.3 

16.7 

27.39 

2.1  i 

16.9 

1.28 

12.6 

17.8 

7.90 

3.8 

17.8 

17.18 

0.3 

17.7 

27.66 

2.2 

17.9 

1.43 

12.2 

18.8 

8.18 

3.6 

18.8 

17.52 

0.3 

18.7 

27.93 

2.3 

18.9 

1.57 

11.9 

19.8 

6.45 

3.5 

19.8 

17.86 

0.3 

19.7 

28.21 

2.5 

19.9 

1.72 

11.6 

20.8 

8.72 

3.3 

20.8 

18.17 

0.3 

20.7 

28.50 

2.6 

20.9 

1,87 

11.3 

21.8 

8.99 

3.1 

21.8 

18.50 

0.3 

21.7 

28.80 

2.7 

21.9 

2.01 

11.0 

22.8 

9.26 

2.9 

22.8 

18.83 

0.2 

22.7 

29  12 

2.8 

22.9 

2.14 

10.8 

23.8 

9.55 

2.7 

23.8 

19.10 

•0.2 

23.7 

21.44 

3.0 

2».9 

2.26 

10.5 

24.8 

9.85 

2.5 

24.8 

19.51 

0.2 

24.7 

29.70 

3.2 

24.9 

2.3d 

10.2 

25.8 

10.18 

2.3 

25.7 

19.88 

0.1 

25.7 

:».07 

3.4 

25.9 

2.50 

9.9 

26.8 

10.52 

2.1 

26.7 

20.27 

1        ^'^ 

26.7 

30.:)G 

3.6 

26.9 

2.64 

9.5 

27.8 

10.87 

1.9 

27.7 

20.66 

0.2 

27.7 

30.63 

3.9 

2;-.9 

2.79 

9.2 

28.8 

11.24 

1.8 

28.7 

21.04 

0.2 

28.7 

30.81) 

4.1 

• 

28.9 

2.97 

8.9 

29.8 

11.60 

1.7 

29.7 

21.42 

0.3 

29.7 

31.12 

4.3 

29.9 

3.17 

8.5 

30.8 

11.95 

1.0 

30.7 

21.78 

0.3 

30.7 

3l.3:i 

4.0 

30.9 

3.38 

8.2 

31.8 

12.29 

1.5 

31.7 

22.12 

0.4 

31.6 

31.55 

4.8 

31.0 

3.62 

7.9 

32.8 

12.62 

1.4 

1 

32.7 

22.46 

0.5 

32.6 

31.70 

5.0 
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• 

APPARENT  PLACES  OF  6  IJE&M  MINOBIS,  FOR  THE  UPPER  TRANSIT 

• 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

1 
AUGUST. 

Mean 
Solar 
Da*«. 

Mean 

.Solar 

Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

1 
1 

Right 
Ascen- 
sion. 

Declina- 
tion 
Kiyrth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Korth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Korth. 

Right 
Ascen- 
sion. 

1 

Declina- 
tion. 

h    m 

18  13 

86  36 

h     m 

18  13 

86  36 

h     m 

18  13 

86  36 

h    m 

18  13 

1 

86  36 

1.6 

s 
31.55 

11 

4.8 

1.6 

8 

36.57 

13.0 

1.5 

35.91 

22.3 

1.4 

29.51 

3K0 

2.6 

31.76 

5.0 

2.6 

36.66 

13.2 

2.5 

35.31 

22.6 

2.4 

29.19 

31.3 

3.6 

31.98 

5.1 

3.6 

36.77 

13.5 

3.5 

35.71 

23.0 

3.4 

28.87 

31.6 

4.6 

32.22 

5.3 

4.6 

36.86 

13.9 

4.5 

35.56 

23.3 

4.4 

28.53 

31.8 

5.6 

32.47 

5.5 

5.6 

36.94 

14.2 

5.5 

35.43 

23.6 

5.4 

28.19 

32.0 

6.6 

32.72 

5.7 

6.6 

37.00 

14.5 

6.5 

35.26 

24.0 

6.4 

27.85 

39.2 

7.6 

32.97 

6.0 

7.5 

37.05 

14.9 

7.5 

35.08 

24.3 

7.4 

27.52 

32.4 

8.6 

33.23 

6.2 

8.5 

37.07 

15.2 

8.5 

34.90 

24.6 

8.4 

27.20 

33.6 

9.6 

33.46 

6.5 

9.5 

37.06 

15.6 

9.5 

34.70 

24.9 

9.4 

26.90 

32.7 

10.6 

33.68 

6.8 

10.5 

37.05 

15.9 

10.5 

34.51 

25.2 

10.4 

'26.60 

32.9 

11.6 

33.88 

7,1 

11.5 

37.02 

16.2 

11.5 

34.32 

25.4 

11.4 

26.31 

33.1 

12.6 

34.05 

7.4 

12.5 

36.99 

16.5 

12.5 

34.15 

25.7 

12.4 

26.00 

33.3 

13.6 

34.2t 

7.6 

13.5 

36.97 

16.8 

13,4 

33.98 

25.9 

13.4 

25.69 

33.6 

14.6 

34.36 

7.9 

14.5 

36.96 

17.0 

14.4 

33.82 

26.2 

14.4 

25.36 

33.8 

15.6 

34.51 

8.2 

15.5 

36.97 

17.3 

15.4 

33.66 

26.5 

15.4 

25.00 

34.0 

16.6 

34.65 

8.4 

16.5 

36.97 

17.6 

16.4 

33.48 

26.8 

16.4 

24.64 

34.2! 

17.6 

34.81 

8.6 

17.5 

36.98 

17.9 

17.4 

33.29 

27.1 

17.4 

24.26 

34.5 

18.6 

34.98 

8.9 

18.5 

36.97 

18.2 

18,4 

33.08 

27.4 

18.4 

23.86 

34.6 

19.6 

35.15 

9.1 

19.5 

36.96 

18.6 

19.4 

32.85 

27.7 

19.3 

23.47 

34.8 

20.6 

35.33 

9.4 

20.5 

36.93 

18.9 

20.4 

32.60 

28.0 

20.3 

23.07 

34.9 

21.6 

35.50 

9.7 

21.5 

36.87 

19.3 

21.4 

32.33 

28.3 

21.3 

22.69 

35.0 

22.6 

35.68 

10.0 

22.5 

36.79 

19.6 

22.4 

32.06 

28.6 

22.3 

22.33 

35.2  1 

23.6 

35.83 

10.3 

23.5 

36.69 

20.0 

23.4 

31.79 

28.8 

23.3 

21.97 

35.3 

24.6 

35.96 

10.6 

24.5 

36.58 

20.3 

24.4 

31.52 

29.0 

24.3 

21.62 

35.4 

25.6 

36.07 

10.9 

25.5 

36.46 

20.6 

25.4 

31.26 

29.3 

23.3 

f  21.28 

35.6 

26.6 

36.16 

11.3 

26.5 

36.35 

20.9 

26.4 

31.01 

29.5 

26.3 

20.92 

35.7 

27.6 

36.24 

11.6 

27.5 

3<).24 

21.2 

27.4 

30.78 

29.7 

27.3 

20.55 

35.9 

28.6 

36.30 

11.9 

28.5 

36.15 

21.4 

28.4 

30.54 

29.9 

28.3 

20.17 

36.1 

29.6 

36.36 

12.2 

29.5 

30.07 

21.7 

29.4 

30.31 

30.2 

29.3 

19.77 

30.3 

30.6 

36.42 

12.4 

30.5 

35.99 

22.0 

30.4 

30.06 

30.5 

30.3 

19.35 

36.4 

!   31.6 

36.49 

12.7 

31.5 

35.91 

22.3 

31.4 

29.80 

30.7 

31.3 

18.92 

36.6 

32.6 

1 

36.57 

13.0 

32.5 

35.81 

22.0 

32.4 

29.51 

31.0 

32.3 

18.48 

30.7 
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• 

APPARENT  PLACES  OP  6  URSJS  MINORIS,  FOR  THE  UPPER  TRANSIT 

1 
1 

AT  WASHINGTON. 

* 

i 

1 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Solar 
1  Dftto. 

Mean 
SoUr 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

AjKen* 

aion. 

Declina- 
tion 
Kwih. 

Right 

ABoen- 

sion. 

Declina. 

tion 
Ifwth. 

Right 

Asccn- 

ftion. 

Declina- 
tion 
Korth, 

Right 

Ascen- 

aion. 

Declina- 
tion 
North. 

h    m 

18  13 

86  36 

h    m 

18  12 

86  36 

h    m 

18  12 

86  36 

h     m 

18  12 

86  36 

1.3 

18.48 

36.7 

1.2 

65.66 

38.0 

1.1 

52.93 

34.6 

1.1 

43.68 

27.3 

2.3 

18.05 

36.8 

2.2 

65.24 

37.9 

2.1 

52.58 

34.4 

2.1 

43.46 

27.0 

3.3 

17.62 

36.8 

3.2 

64.82 

37.8 

3.1 

52.24 

34.3 

3.1 

43.23 

26.8 

i     4.3 

17.20 

36.9 

4.2 

64.42 

37.8 

4.1 

51.89 

34.1 

4.1 

42.99 

26.5 

6.3 

16.80 

37.0 

5.2 

64.01 

37.7 

5.1 

51.53 

33.9 

5.1 

42.74 

26.2 

6.3 

16.42 

.37.0 

•  6.2 

63.62 

37.7 

6.1 

51.15 

33.8 

6.1 

42.51 

25.9 

7.3 

16.04 

37.1 

7.2 

63.21 

37.7 

7.1 

50.76 

33.6 

7.0 

42.29 

25.5 

8.3 

15.66 

37.2 

8.2 

62.79 

37.6 

8.1 

50.38 

33.4 

8.0 

42.08 

25.2 

9.3 

15.27 

37.3 

9.2 

62.35 

37.6 

9.1 

49.99 

33.2 

9.0 

41.88 

24.8 

10.3 

14.87 

37.4 

10.2 

61.90 

37.6 

10.1 

49.63 

32.9 

10.0 

41.71 

24.5 

11.3 

14.45 

37.5 

11.2 

61.45 

37.5 

11.1 

49.27 

32.6 

U.O 

41.57 

24.1 

1S.3 

14.02 

37,6 

12.2 

60.99 

37.4 

12.1 

48.93 

32.4 

12.0 

41.43 

23.8 

13.3 

13.57 

37.7 

13.2 

60.54 

37.3 

13.1 

48.62 

31.1 

13.0 

41.31 

23.5 

14.3 

13.11 

37.8 

14.2 

60.10 

37.2 

14.1 

48.32 

31.9 

14.0 

41.19 

23.2 

15.3 

1 

12.65 

37.8 

15.2 

59.67 

37.1 

15.1 

48.04 

31.6 

15.0 

41.07 

22.9 

10.3 

12.19 

37.9 

16.2 

59.26 

36.9 

16.1 

47.75 

31.4 

16.0 

40.94 

22.6 

'   17.3 

11.74 

37.9 

17.2 

58.86 

36.8 

17.1 

47.47 

31.2 

17.0 

40.79 

22.3 

18.3 

11.31 

37.9 

18.2 

58.48 

36.7 

18.1 

47.17 

30.9 

18.0 

40.65 

22.0 

19.3 

10.90 

37.9 

19.2 

58.10 

36.5 

19.1 

46.86 

30.7 

19.0 

40.50 

21.6 

20.3 

10.49 

37.9 

20.2 

57.72 

36.4 

20.1 

46.55 

30.5 

20.0 

40.36 

21.3 

21.3 

10.09 

37.9 

21.2 

57.33 

36.4 

21.1 

46.23 

30.3 

21.0 

40.23 

20.9 

S.3 

9.70 

37.9 

22.2 

56.93 

36.3 

22.1 

45.92 

30.0 

22.0 

40.12 

20.5 

83.3 

9.28 

38.0 

23.2 

56.52 

36.2 

23.1 

45.00 

29.7 

23.0 

40.03 

20.2 

24.3 

8.87 

38.0 

24.2 

56.09 

36.1 

24.1 

45..30 

29.4 

24.0 

39.97 

19.8 

25.2 

8.43 

38.1 

25.2 

55.06 

35.9 

25.1 

45.02 

29.1 

25.0 

39.93 

19.4 

26.2 

7.98 

38.1 

26.2 

55.22 

35.8 

26.1 

44.77 

28.8 

26.0 

39.91 

19.1 

27.2 

7.51 

38.1 

27.2 

54.80 

35.6 

27.1 

44.53 

28.4 

27.0 

39.88 

18.7 

28.2 

7.04 

38.1 

28.2 

54.39 

35.4 

26.1 

44.31 

28.1 

28.0 

39.86 

18.4 

29.2 

6.57 

38.1 

29.2 

54.00 

35.2 

29.1 

44.10 

27.9 

29.0 

39.83 

18.1 

30.2 

6.11 

38.0 

30.2 

53.63 

35.0 

30.1 

43.89 

27.6 

30.0 

39.78 

17.8 

31.2 

5.66 

38.0 

31.2 

53.27 

34.8 

31.1 

43.68 

27.3 

31.0 

39.74 

17.5 

.  32.2 

6.24 

37.9 

1 

3i.l 

52.93 

34.6 

1 

32.1 

43.46 

27.0 

1 

32.0 

39.69 

17.2 

35 


»74 


FIXED  STARS,  1873. 


APPARENT  PLACES  OF  A  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

1 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Meai 

SoUu 
DatA. 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Mean 
Solar 
Date. 

Kight 

Ascen- 

oioD. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Xorth. 

Right 
Ascen- 
sion. 

Declina- 
tion 
KortK 

Bight 
Ascen- 
sion. 

Declina- 
tion 
JTortA. 

h    m 

19  50 

88  55 

h    m 

19  50 

88  55 

h    m 

19  50 

88  55 

h    m 

19  50 

88  55 

0.1 

20.08 

32.6 

1.0 

13.09 

22.0 

1.9 

26.62 

13.6 

1.8 

55.69 

1$ 
6.6 

1.1 

19.42 

32.2 

2.0 

13.37 

21.7 

2.9 

27.48 

13.3 

2.8 

56.68 

8.6 

2.1 

18.84 

31.9 

3.0 

13.69 

21.4 

3.9 

23.32 

13.1 

3.8 

57.64 

8.5 

3.1 

18.33 

31.5 

4.0 

14.00 

21.1 

4.9 

29.12 

12.9 

4.8 

58.68 

a5 

4.1 

17.90 

31.2 

5.0 

14.29 

20.8 

5.9 

29.89 

12.8 

5.8 

59.53 

6.4 

5.0 

17.52 

30.9 

6.0 

14.54 

20.5 

6.9 

30.61 

12.6 

6.8 

60.51 

6.3 

6.0 

17.19 

30.6 

7.0 

14.75 

20.3 

7.9 

31.32 

12.4 

7.8 

61.56 

6.3  j 

7.0 

16.87 

30.3 

8.0 

14.95 

20.0 

8.9 

32.03 

12.1 

8.8 

62.66 

6.2, 

1 

8.0 

16.54 

30.0 

8.9 

15.14 

19.7 

9.9 

32.77 

11.9 

9.8 

63.82 

8.1 

9.0 

16.17 

29.7 

9.9 

15.36 

19.3 

10.9 

33.55 

11.7 

10.8 

65.03 

&lj 

10.0 

15.78 

29.4 

ia.9 

15.62 

19.0 

11.9 

34.41 

11.4 

11.8 

66.25 

ai 

11.0 

15.35 

29.1 

11.9 

15.95 

18.7 

12.9 

35.34 

11.2 

12.8 

67.44 

8.1 

1 

12.0 

14.92 

28.8 

12.9 

16.36 

18.3 

13.9 

36.34 

11.0 

13.8 

68.60 

•    8.1  1 

13.0 

14.49 

28.5 

13.9 

16.86 

18.0 

14.9 

37.37 

10.8 

14.8 

69.71 

6.2! 

14.0 

14.09 

28.1 

14.9 

17.41 

17.7 

J  5.9 

38.41 

10.6 

15.8 

70.76 

a2 

16.0 

13.75 

27.8 

15.9 

18.01 

17.4 

16.8 

39.47 

10.5 

16.8 

71.76 

as 

16.0 

13.49 

27.4 

16.9 

18.62 

17.1 

17.8 

40.48 

10.4 

17.8 

72.72 

8.3 

17.0 

13.31 

27.0 

17.9 

19.21 

16.8 

18.8 

41.45 

10.3 

18.8 

73.68 

6.3 

18.0 

13.20 

26.7 

18.9 

19.77 

16.6 

19.8 

42.36 

10.1 

19.8 

74.63 

6.3 

19.0 

13.16 

26.3 

19.9 

20.30 

16.3 

20.8 

43.23 

10.0 

20.8 

75.63 

6.3 

1 

20.0 

13.15 

26.0 

20.9 

20.80 

16.1 

2J.8 

44.09 

9.9 

21.7 

76.68 

a3' 

21.0 

13.14 

26.7 

21.9 

21.28 

15.8 

22.8 

44.97 

9.7 

22.7 

77.78 

8.3 

22.0 

13.12 

25.4 

22.9 

21.76 

15.5 

23.8 

45.87 

9.6 

23.7 

78.92 

8.4 

ZS.O 

13.07 

25.1 

23.9 

22.27 

15.3 

24.8 

46.82 

9.4 

24.7 

80.09 

6.4 

24.0 

12.98 

24.8 

24.9 

22.83 

14.9 

25.8 

47.85 

9.2 

25.7 

81.25 

a5 

25.0 

12.87 

24.5 

25.9 

23.46 

14.6 

26.8 

48.94 

9.1 

26.7 

82.40 

8.6 

26.0 

12.75 

24.2 

26.9 

24.16 

14.4 

27.8 

50.07 

9.0 

27.7 

83.50 

8.7 

27.0 

12.64 

2:}.9 

27.9 

24.93 

14.1 

28.8 

51.24 

8.8 

28.7 

84.54 

8.8 

'   28.0 

12.58 

23.5 

28.9 

25.76 

13.8 

29.8 

52.40 

8.8 

29.7 

85.51 

9.0 

29.0 

12.59 

23.1 

29.9 

26.62 

13.6 

30.8 

53.55 

8.7 

30.7 

86.43 

9.1 

30.0 

12.68 

22.8 

30.0 

27.48 

13.3 

31.8 

54.64 

8.7 

31.7 

87.31 

9.2 

31.0 

12.85 

22.4 

31.9 

28.32 

13.1 

32.8 

55.69 

6.6 

32.7 

68.18 

1 

0.3 
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APPARENT  PLACES  OF  X  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON- 

M/VY. 

JUNE. 

JULY. 

AUGUST. 

Uean 

Solar 
Date. 

1 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aacen- 

sion. 

Beclinn- 

tion 
Ifwrih, 

Kight 

Aacen- 

sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 
AortA. 

Ri^t 
Ascen- 
sion. 

Declina- 
tion 
NoriK 

] 
1 

1i    m 

19  51 

88  55 

19  51 

88  55 

h    in 

19  51 

88  55 

h     m 

19  51 

88  55 

1.7 

27.31 

9.2 

1.6 

52.83 

II 
14.8 

1.6 

63.72 

It 
23.6 

1.5 

57.31 

33.9 

2.7 

28.18 

9.3 

2.6 

53.47 

.    15.0 

2.6 

63.91 

23.9 

2.5 

56.79 

34.2 

3.7 

29.06 

9.4 

3.6 

54.14 

15.3 

3.6 

64.07 

24.2 

3.5 

56.20 

34.6 

4.7 

29.99 

9.5 

4.6 

54.84 

15.5 

4.6 

64.19 

24.6 

4.5 

55.54 

34.9 

•     5.7 

30.97 

9.5 

5.6 

55.53 

15.8 

5.5 

64.24 

25.0 

5.5 

54.84 

35.3 

6.7 

32.00 

9.6 

6.6 

56.19 

16.1 

6.5 

64.21 

25.3 

6.5 

54.13 

35.6 

7.7 

33.06 

9.8 

7.6 

56.79 

16.4 

7.5 

64.11 

25.7 

7.5 

53.43 

35.8 

8.7 

34.12 

9.9 

8.6 

57.32 

16.7 

8.5 

63.95 

26.0 

8.5 

52.75 

36.1 

9.7 

35.18 

10.1 

9.6 

57.77 

17.0 

9.5 

63.75 

26.4 

9.4 

52.12 

36.4 

1   10.7 

36.20 

10.2 

10.6 

58.16 

17.3 

10.5 

63.66 

26J7 

10.4 

51.52 

36.7 

11.7 

37.16 

10.4 

11.6 

58.50 

17.6 

11.5 

63.37 

27.0 

11.4 

50.94 

37.0 

18.7 

38.05 

10.6 

12.6 

58.81 

17.9 

12.5 

63.22 

27.3 

12.4 

50.38 

37.3 

13.7 

38.86 

10.8 

13.6 

59.13 

18.1 

13.5 

63.09 

27.6 

13.4 

49.79 

37.6 

14.7 

39.66 

11.0 

14.6 

59.48 

18.4 

14.5 

63.01 

27.9 

14.4 

49.17 

37.9 

15.7 

40.41 

11.2 

15.6 

59.86 

18.6 

15.5 

62.95 

28.2 

15.4 

48.47 

38.3 

16.7 

41.14 

11.4 

16.C 

60.28 

18.9 

16.5 

62.88 

28.5 

16.4 

47.70 

38.6 

17.7 

41.89 

•11.5 

17.6 

60.73 

19.2 

17.5 

62.77 

28.9 

17.4 

46.86 

38.9 

18.7 

42.68 

11.7 

18.6 

61.18 

19.5 

18.5 

62.61 

29.2 

18.4 

45.96 

39.2 

19.7 

43.50 

11.8 

19.6 

61.62 

19.8 

19.5 

62.37 

29.6 

19.4 

45.02 

39.5 

ao.7 

1 

44.37 

12.0 

20.6 

62.01 

20.1 

20.5 

62.06 

30.0 

20.4 

44.08 

39.8 

21.7 

45.27 

12.2 

21.6 

62.35 

20.5 

21.5 

61.67 

30.3 

21.4 

48.15 

40.1 

22.7 

46.18 

12.4 

22.6 

62.61 

20.8 

22.5 

61.24 

30.7 

22.4 

42.27 

40.3 

23.7 

47.06 

12.6 

23.6 

62.60 

21.2 

23.5 

60.78 

31.0 

23.4 

41.42 

40.5 

24.7 

47.90 

12.9 

24.6 

62.92 

21.5 

24.5 

60.32 

31.3 

24.4 

40.61 

40.8 

25.7 

48.67 

13.2 

25.6 

62.99 

21.8 

25.5 

59.63 

31.6 

25.4 

39.83 

41.1 

26.7 

49.37 

13.4 

26.6 

63.05 

22.1 

26.5 

50.48 

31.9 

26.4 

39.05 

41.3 

27.7 

50.00 

13.7 

27.6 

63.11 

22.4 

27.5 

59.11 

32.2 

27.4 

38.23 

41.6 

28.6 

50.58 

13.9 

28.6 

63.2] 

22.7 

28.5 

58.78 

32.5 

28.4 

37.37 

41.9 

29.6 

51.12 

14.2 

29.6 

63.35 

23.0 

29.5 

58.46 

32.8 

29.4 

36.45 

42.2 

30.6 

51.66 

14.4 

30.6 

63.53 

23.3 

30.5 

58.11 

33.2 

30.4 

35.45 

42.5 

'  31.6 

62.22 

14.6 

31.6 

63.72 

23.6 

31.5 

57.76 

33.5 

31.4 

34.39 

42.8 

i  32.6 

I 

52.63 

14.8 

32.6 

63.91 

23.9 

32.5 

57.31 

1 

33.9 

32.4 

33.27 

43.1 
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APPARENT  PLACES  OF  X  URSJS  MINORIS,  FOR  THE  UPPER  TRANSIT         j 

AT  WASHINGTON. 

\ 

SEPXBMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER,  j 

Hear 
Sola.- 
Dat«L 

Mean 
Rolor 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

, 

Kigbt 

Ascen- 

Bion. 

Declina- 
tion 
NQrth, 

KIght 

Ascen- 

idon. 

Declina- 
tion 
North. 

Bight 

Aicen- 

sion. 

Declina- 
tion 
North, 

Right 

ABoen- 

•iou. 

1 

Declina-! 

tion 
North. 

1^50 

88  55 

h    m 

19  50 

88  55 

h    m 

19  49 

88  55 

h     m 

19  49 

O           1 

88  55 

1.4 

8 

93.27 

43.1 

1.3 

57.84 

49.0 

1.2 

75.81 

60.8 

1.1 

8 

38.12 

it 

47.7: 

2.4 

92.14 

43.3 

2.3 

56.49 

49.1 

2.2 

74.57 

60.7 

2.1 

37.09 

47.5 

3.4 

91.00 

43.6 

3.3 

55.18 

49.2 

3.2 

73.34 

60.7 

3.1 

36.01 

47.4 

4.4 

89.90 

43.8 

4.3 

53.93 

49.3 

4.2 

72.08 

60.7 

4.1 

34.90 

47.2 

5.4 

86.83 

44.0 

5.3 

52.71 

49.4 

•  5.2 

70.79 

60.7 

6.1 

33.75 

47.1 

6.4 

87.81 

44.2 

6.3 

51.51 

• 

49.5 

6.2 

69.44 

60.7 

6.1 

32.57 

46.9 

7.4 

86.83 

44.4 

7.3 

50.29 

49.6 

7.2 

68.03 

60.7 

7.1 

31.40 

46.7 

8.4 

85.87 

44.6 

8.3 

49.04 

49.8 

8.2 

66.59 

60.6 

8.1 

30.26 

46.4 

9.4 

84.89 

44.8 

9.3 

47.r3 

49.9 

9.2 

65.13 

60.6 

9.1 

29.18 

46.2 

10.4 

83.89 

45.1 

10.3 

46.36 

50.1 

10.2 

63.69 

60.5 

10.1 

28.18 

45.9 

n.4 

82.84 

45.4 

11.3 

44.93 

50.2 

11.2 

62.27 

60.4 

11.1 

27.24 

45.7 

12.4 

81.72 

45.6 

12.3 

43.46 

50.3 

12.2 

60.91 

60.3 

12.1 

26.38 

45.4 

1 

13.4 

80.53 

45.9 

13.3 

41.97 

50.4 

13.2 

50.61 

60.2 

13.1 

25.55 

45.2 

14.3 

79.29 

46.1 

14.3 

40.49 

50.4 

14.2 

68.38 

50.0 

14.1 

24.73 

44.9 

15.3 

78.01 

46.3 

15.3 

39.05 

50.4 

15.2 

67.19 

49.9 

15.1 

23.94 

44.7  1 

16.3 

76.70 

46.5 

16.3 

37.66 

60.5 

16.2 

66.04 

49.8 

16.1 

23.11 

44.5. 

1 

17.3 

75.40 

46.7 

17.3 

36.32 

50.5 

17.2 

54.89 

49.7 

17.1 

22.25 

44.3: 

16.3 

74.14 

46.8 

18.3 

35.03 

50.5 

18.2 

63.71 

49.6 

18.1 

21.35 

44.1 

19.3 

72.93 

47.0 

19.3 

33.77 

50.5 

19.2 

62.49 

49.6 

19.1 

20.41 

43.8 

20.3 

71.78 

47.2 

20.3 

32.52 

50.6 

20.2 

61.22 

49.5 

20.1 

19.46 

43.6 

21.3 

70.66 

47.3 

21.2 

31.25 

50.7 

21.2 

49.91 

49.4 

21.1 

18.54 

43.3 

22.3 

60.55 

47.5 

22.2 

29.94 

50.7 

22.2 

48.57 

49.3 

22.1 

17.66 

43.0 

23.3 

68.44 

47.7 

23.2 

28.58 

50.8 

23.2 

47.28 

49.1 

23.1 

16.84 

42.7 

24.3 

67.29 

47.9 

24.2 

27.16 

50.9 

24.2 

45.90 

49.0 

24.1 

16.11 

42.4 

25.3 

66.08 

48.1 

25.2 

•25.69 

50.9 

25.2 

44.62 

48.8 

25.1 

15.46 

42,1 

26.3 

64.80 

48.3 

26.2 

24.19 

50.9 

26.1 

43.41 

48.6 

.26.1 

14.85 

41.8 

27.3 

63.46 

48.5 

27.2 

22.68 

60.9 

27.1 

42.26 

48.4 

27.1 

14.30 

41.5  . 

28.3 

62.07 

48.6 

28.2 

21.20 

50.9 

28.1 

41.18 

48.2 

28.1 

13.76 

41.2 

1 

29.3 

60.66 

48.8 

29.2 

19.77 

50.9 

29.1 

40.15 

48.0 

29,1 

13.22 

40.9 

30.3 

59.23 

48.9 

30.2 

18.39 

50.8 

30.1 

39.14 

47.9 

30.1 

12.64 

40.7  1 

31.3 

57.84 

49.0 

81.2 

17.07 

60.8 

31.1 

38.12 

47.7 

31.1 

12.03 

40.4 

32.3 

66.49 

49.1 

3£.2 

i5.ai 

50.8 

32.1 

37.09 

47.5 

32.1 

11.39 

40.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 
1 

Hean 
Solar 
Bute. 

a  AndromedtB 

» 

y  PegAHt. 
{^Igenib.) 

■  ^    ^m^ 

•/3  Hydri. 

* 

a  Cassiopeas. 

Right 
ATfmrioD. 

Doclhiation 
Jiarth. 

Kigbt 
AaoeDtion. 

Declination 
JfoftA. 

Right 
Asoeuaion. 

Declination 
South. 

Sight 
AecenaiOn. 

Declination 
North. 

h 
0 

m 

1 

28  23 

h 

0 

m 

6 

0           / 

14  28 

h     m 

0  18 

o 

77 

67 

h     m 

0  33 

55  50 

Jao.     0.9 

48.28- 

-.13 

24.4  -0.8 

40.72- 

-.11 

37.4  -0.7 

62.31  -.90 

99.2  M).9 

a 
17.36- 

-.98 

36.4 

-^).2 

10.2 

48.15 

.13 

23.5 

l.i 

40.61 

.11 

36.6 

0.9 

61.43    .85 

98.1 

1.5 

17.08 

.98 

35.9 

0.7 

S0.2 

46.02 

.IS 

22.3 

1.3 

40.50 

.10 

35.7 

1.0 

60.62    .77 

90.3 

9.0 

16.80 

.98 

35.0 

1.2 

30.2 

47.90 

.10 

20.9 

1.4 

40.41 

.09 

34.7 

1.0 

59.89    .66 

94.0 

9.5 

J6.53 

.95 

33.6 

1.6 

Feb.    9.1 

47.81 

.08 

19.4 

1.6 

40.33 

.07 

33.7 

1.0 

59.27    .56 

91.3 

9.9 

16.29 

.39 

31.6 

9.0  1 

• 

19.1 

47.74 

.05 

17.8 

1.6 

40.27 

.04 

32.7 

0.9 

58.77    .43 

88.2 

3.3 

16.08 

.18 

29.7 

9.2 

Mar.    1.1 

47.70  - 

-.09 

16.2 

1.5 

40.24- 

-.01 

31.9 

0.8 

58.41    .9^ 

84.7 

3.6 

15.93 

.19 

27.3 

9.4 

11.0 

47,70  +.08 

14.7 

1.4 

40.25  +.09 

31.1 

0.7 

58.19  -.14 

81.0 

3.8 

15.84- 

-.06 

24.9 

9.5 

:           21.0 

47.74 

.06 

13.3 

1.9 

40.29 

.06 

30.5 

0.5 

58.14  +.09 

77.2 

3.9 

15.81  +.01 

22.4 

9.4 

31.0 

47.83 

.11 

12.2 

1.0 

40.37 

.10 

30.2  -0.9 

58.23    .17 

73.3 

3.9 

15.86 

.06 

20.0 

9.3 

Apr.  10.0 

47.96 

.16 

11.4 

0.7 

40.49 

.14 

30.2 

+0.1 

58.49    .33 

69.4 

3.6 

15.98 

.16 

17.7 

9.1 

19.9 

48.14 

.90 

10.9  -0.3 

40.65 

.18 

30.4 

0.4 

58.90    .49 

65.7 

3.7 

16.17 

.83 

15.6 

1.8 

29.9 

48.36 

.94 

10.8- 

fO.l 

40.85 

.99 

31.0 

0.7 

59.47    .63 

62.1 

3.4 

16.44 

.» 

14.2 

1.4 

May    9.9 

48.62 

.96 

11.0 

0.5 

41.09 

.96 

31.9 

1.0 

60.17    .77 

58.8 

3J9 

16.77 

.36 

13.1 

0.9 

19.9 

48.92 

.31 

11.7 

0.8 

41.36 

J28 

33.1 

1.3 

61.00    .89 

55.8 

9.8 

17.15 

.40 

12.4 

-0.5' 

29.8 

49.24 

.33 

12.7 

1.9 

41.66 

.31 

34.6 

1.6 

61.95    .99 

53.2 

9.4 

17.58 

.44 

.12.2 

0.0  i 

iuD«   8.8 

49.58 

.34 

14.1 

1.6 

41.98 

.39 

3G.3 

1.8 

62.98  1.06 

51.0 

1.9 

18.04 

.47 

12.5 

+0.6! 

18.8 

49.93 

.35 

15.8 

1.9 

42.30 

.33 

38.2 

9.0 

64.08  1.19 

49.4 

1.4 

18.52 

.48 

13.3 

1.0" 

28.7 

50.27 

.34 

17.8 

9.1 

42.63 

.39 

40.3 

9.1 

65.21  1.14 

48.2 

0.8 

19.00 

.48 

14.6 

1.5 

Jttlj    8.7 

50.GI 

.33 

20.1 

9.3 

42.95 

.31 

42.5 

9.9 

66.35  1.13 

47.7  -0.3 

19.48 

.47 

16.3 

1.9  i 

1 
1 

16.7 

50.93 

.31 

22.4 

9.4 

43.25 

.99 

44.7 

9.9 

67.47  1.09 

47.7  -H).3 

19.94 

.44 

18.4 

1 
9.3 

28.7 

51^23 

.96 

25.0 

9.5 

43.54 

.97 

46.9 

9.9 

68.54  1.09 

48.3 

0.9 

20.37 

.41 

20.8 

9.6 

Aug.   7.G 

51.49 

.95 

27.5 

9.6 

43.80 

.94 

49.0 

9.1 

69.52    .93 

49.5 

1.4 

20.76 

.37 

23.6 

9.0 

17.G 

51.72 

.91 

30.1 

9.5 

44.02 

.90 

51.0 

9.0 

70.39    .80 

51.1 

1.0 

21.11 

.39 

26.6 

3.1 

27.6 

1 

51.91 

.17 

32.6 

9.4 

44.20 

.17 

52.9 

1.8 

71.12     .65 

53.2 

9.3 

21.41 

.97 

29.7 

3.9 

1 

i 
Sept  6.6 

52.05 

.13 

35.0 

9.3 

44.35 

.13 

54.7 

1.6 

71.08    .48 

55.7 

9.6 

21.65 

.91 

33.0 

1 
3.3 

1G.5 

52.16 

.09 

37.2 

9.9 

44.46 

.09 

56.2 

1.4 

72.07    .99 

58.5 

9.9 

21.84 

.16 

36.3 

3.3 

26.5 

52.23 

.05 

39.3 

9.0 

44.53 

.06 

57.5 

1.9 

72.27  +.10 

61.4 

3.0 

21.97 

.10 

39.6 

3Jt 

'  Oct.    6.5 

52.26  +.01 

41.2 

1.8 

44.57  +.09 

58.6 

1.0 

72.27  -.09 

64.5 

3.0 

22.04  +.04 

42.8 

3.1 

1G.4 

52J25- 

-.08 

42.8 

1.5 

44.58- 

-.01 

50.4 

0.7 

72.09    .98 

67.4 

9.9 

22.05- 

-.01 

45.8 

9.9 

1 

1 

26.4 

52.22 

.05 

44.2 

1.9 

44.56 

.03 

60.0 

0.5 

71.72    .45 

70.2 

9.6 

22.02 

.06 

48.6 

Not.   6.4 

52.16 

.07 

45.3 

0.9 

44.51 

.06 

60.5 

0.3 

71.19    .60 

72.7 

9.3 

21.93 

.11 

51.2 

9.4 

15.4 

52.07 

.09 

46.1 

0.6 

44.44 

.08 

GO.G  40.1 

70.53    .72 

74.8 

1.9 

21.60 

.15 

53.4 

9.0 

25.3 

51.97 

.11 

46.6  +0.3 

44.36 

.09 

60.6  -4>.l 

69.75    .89 

76.4 

1.3 

21.63 

.19 
.93 

55.2 

1.6, 

Dee.    5.3 

5]  .85 

.19 

46.8 

0.0 

44.26 

.10 

00.4 

0.3 

68.89    .88 

77.5 

0.8 

21.42 

56.6 

1.1! 

15.3 

51.72 

.13 

46.7  -0.3 

44.16 

.11 

00.0 

0.5 

67.98    .01 

78.0  -H).l 

21.18 

.95 

57.5 

0.7 

25.3 

51.50 

.13 

40.2 

0.6 

44.05 

.11 

59.4 

0.6 

67.06    .91 

77.8  -0.5 

90.91 

.97 

58.0  40Ji 

•           35.2 

51.45- 

-.13 

45.5  -0.0 

43.94 -.11 

58.7  -0.8 

66.15  -.88 

77.0 

-1.1 

20.64- 

-.98 

57.9  -0.3 : 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 

* 

/3Ceti. 

*21 

Cassiopea 

1. 

e 

Piscium. 

^  Cell. 

Mean 
Solar 
Date. 

. 

• 

lUgbt 
AscenBion. 

Doclinatioxi 

Right 
Aoceiiaion. 

]>ecliiiatlon 
North. 

Bight 
Aocenoion. 

Deelination 
Nmrth. 

Right 
Aacebaion. 

DecUnatlMi 
South. 

h     m 

0  37 

0       / 

18  40 

0  37 

0 

74 

17 

h     m 

0  56 

0 

7 

12 

h 
1    ] 

m 

17 

0           r 

8  50 

Jan.     0.3 

11.99- 

-.12 

75.2  +0.5 

15.79  - 

-.71 

48.5  +0.3 

20.38- 

-.11 

18.0  -0.6 

39.94  • 

-.11 

29.1  -W.7 

10.2 

11.88 

.12 

75.6  +0.3 

15.08 

.71 

48.5  -0.3 

20.27 

.11 

17.4 

0.6 

39.83 

.19 

29.7 

0.5 

20.2 

11.76 

.11 

75.7 

0.0 

14.37 

.69 

47.8 

1.0 

20.16 

.11 

16.7 

0.6 

39.71 

.19 

30.2 

0.4 

30.2 

11.65 

.10 

75.6  -0.2 

13.70 

.64 

46.6 

1.S 

20.05 

.11 

16.1 

0.6 

39.59 

.12 

30.5  -K>.9  1 

Feb.    9.2 

11.56 

.09 

75.3 

0.5 

13.09 

.57 

44.8 

9.0 

19.94 

.10 

15.4 

0.6 

39.48 

.11 

30.6 

0.0 

19.1 

11.48 

.07 

74.6 

0.8 

12.56 

.47 

42.6 

2.4 

19.85 

.06 

14.9 

0.5 

39.38 

.09 

30.4 

-0.2; 

Mar.    1.1 

11.43 

.04 

73.7 

1.1 

12.15 

.25 

40.0 

9.7 

19.78 

.06 

14.5 

0.3 

39.29 

.07 

30.1 

0.5 

11.1 

11.40  • 

-.01 

72.5 

1.3 

11.87 

.21 

37.2 

9.9 

19.74- 

-.09 

14.2  -0.2 

39.23 

.05 

29.5 

0.7 

21.1 

11.41  +.03 

71.1 

1.5 

11.74- 

-.06 

34.3 

2.9 

19.73  +.01 

14.1 

0.0 

39.20- 

-.01 

28.7 

0.9 

31.0 

11.46 

.07 

69.4 

1.8 

11.75 +.09 

31.4 

9.9 

19.76 

.04 

14.3  •H).2 

39.21  +.03 

27.6 

1.2 

Apr.  10.0 

11.55 

.11 

67.5 

2.0 

11.92 

.24 

28.6 

9.7 

19.83 

.09 

14.6 

0.5 

39.25 

.07 

26.3 

1.4 

20.0 

11.68 

.15 

65.4 

2.2 

12.24 

.39 

26.0 

9.4 

19.95 

.13 

15.2 

0.7 

39.34 

.11 

24.8 

1.6 

29.9 

11.85 

.19 

63.1 

2.3 

12.70 

.59 

23.8 

9.0 

20.10 

.18 

16.1 

1.0 

39.47 

.15 

23.0 

1.8* 

May    9.9 

12.06 

.23 

60.8 

2.4 

13.28 

.64 

21.9 

1.6 

20.30 

.29 

17.3 

1.9 

39.64 

.19 

21.1 

9.0' 

19.9 

12.31 

.26 

58.4 

9.4 

13.97 

.73 

20.5 

1.1 

20.53 

.25 

18.6 

1.5 

39.86 

J23 

19.0 

9.1 

29.9 

12.59 

.29 

55.9 

2.4 

14.75 

.80 

19.7  -0.6 

20.80 

J» 

20.2 

1.7 

40.10 

JU 

16.8 

9.9 

June   8.8 

12.90 

.31 

53.5 

9.3 

15.58 

.85 

19.4 

0.0 

21.09 

.30 

22.0 

1.8 

40.38 

.99 

14.6 

%A 

18.8 

13.22 

.39 

51.2 

9.2 

16.46 

.88 

19.6  +0.5 

21.40 

.31 

23.9 

9.0 

40.68 

.31 

12.3 

9Ji 

28.8 

13.55 

.33 

49.1 

2.0 

17.34 

.88 

20.4 

1.0 

21.72 

.39 

25.9 

2.0 

41.00 

.39 

10.2 

9.1 

July    8.8 

13.88 

.33 

47.2 

1.8 

18.21 

.86 

21.7 

1.6 

22.04 

.39 

28.0 

9.0 

41.31 

.39 

8.1 

9.0 

18.7 

14.21 

.32 

45.5 

1.5 

19.05 

.89 

23.6 

9.0 

22.36 

.31 

30.0 

9.0 

41.63 

.31 

6.2 

1.8 

28.7 

14.51 

.30 

44.2 

1.2 

19.84 

.75 

25.8 

9.5 

22.66 

.99 

32.0 

1.9 

41.94 

.30 

4.5 

1.6 

Aug.   7.7 

14.80 

sn 

43.2 

0.8 

20.56 

.68 

28.5 

2.8 

22.94 

.27 

33.8 

1.8 

42.23 

.98 

3.0 

1.3  > 

17.6 

15.06 

.24 

42.5 

0.5 

21.20 

.59 

31.5 

3.1 

23.20 

.24 

35.5 

1.6 

42.50 

.96 

1.8 

1.0 

27.6 

15.28 

.20 

42.2  -0.1 

21.74 

.49 

34.8 

3.4 

23.42 

.21 

37.0 

1.4 

42.75 

.93 

l.O 

0.7 

Sept.  6.6 

• 

15.46 

.17 

42.3  -H)J2 

22.18 

.38 

38.3 

3.6 

23.62 

.18 

38.4 

1.9 

42.96 

jn 

0.5 

0.4' 

16.6 

15.61 

.13 

42.6 

0.5 

22.51 

J97 

41.9 

3.7 

23.78 

.14 

39.5 

1.0 

43.14 

.16 

0.2  -0.1 1 

26.5 

15.72 

.09 

43.3 

0.8 

22.73 

.15 

45.7 

3.7 

23.90 

.11 

40.3 

0.7 

43.28 

.13 

0.3 -MJi 

Oct.     6.5 

15.78 

.05 

44.2 

1.0 

22.82  +.04 

49.4 

3.7 

23.99 

.07 

41.0 

0.5 

43.39 

0.6 

0.5 

16.5 

15.8i  +.09 

45.3 

1.2 

22.80- 

-.08 

53.0 

3.6 

24.05 

.04 

41.'4 

0.3 

43.46 

•   1 

1.2 

0.7' 

1 

26.5 

15.81  - 

-.01 

46.5 

1.3 

22.66 

.19 

56.5 

3.4 

24.07 +.01 

41.6  -fo.i 

43.51  +.03 

2.0 

1 
0.8 

Nov.    5.4 

15.79 

.04 

47.8 

1.3 

22.41 

.30 

59.8 

3.1 

24.07- 

-.01 

41.6 

0.0 

43.52 

.00 

2.9 

0.0 

15.4 

15.73 

.06 

49.1 

1.3 

22.06 

.40 

62.7 

9.7 

24.05 

.04 

41.5  -0.2 

43.51  - 

-.03 

3.9 

1.0 

25.4 

15.66 

.08 

50.3 

1.2 

21.60 

.50 

65.2 

9.3 

24.00 

.06 

41.2 

0.3 

43.47 

.05 

4.9 

1.0! 

Dec.    5.3 

15.57 

.10 

51.4 

1.0 

21.06 

.58 

67.3 

1.8 

23.94 

.07 

40.8 

0.4 

43.42 

.07 

5.9 

1.0 

15.3 

15.46 

.11 

52.4 

0.9 

20.45 

.64 
.68 

68.8 

1.9 

23.86 

.09 

40.3 

0.5 

43.34 

.06 

6.9 

0.9 

25.3 

15.35 

.11 

53.2 

0.7 

19.7a 

69.8 +0.6 1 

23.76 

.10 

39.8 

0.6 

43.2s 

.10 

7.7 

0.8 

35.3 

15.23- 

-.19 

53.7  -H>.4 

10.08- 

-.71 

70.1 

0.0 1 

23.60- 

-.11 

39.9  -0.6 

43.14  • 

-.11 

8.4 +0.7  :| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

■      Kctti 
80Ur 
Bute. 

•38  ( 

dassiopeie 

» 

V^ 

Piscium. 

a  Eridani. 
(^chemar.) 

\ 

0 

Piscium. 

1 

1 

1 

Right 
Aaoenaii 

m. 

m 
11 

Declinatioii 
North, 

lUght 
Aecenaion. 

I>ecUDation 
North. 

Right 
AeccnsioD. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

1 

1 

h 

1  2 

69  36 

h     in 

1  24 

o         / 

14  41 

h     m 

1  32 

o 

57 

52 

h     m 

1  38 

o           / 

8  30 

-  ian.    0.3 

47.52  - 

-.49 

49.7  +0.7 

40.62- 

-.11 

26.1- 

-0.5 

59.07  - 

-.31 

/I 
77.6  +0.6 

40.81  - 

-.10 

if 
61.7 

-0.5 

10.4 

47.01 

.59 

50.2  -H>.9 

40.50 

.19 

25.5 

0.6 

58.75 

.32 

77.8 

0.0 

40.70  - 

-.11 

61.2 

0.6 

20.2 

46.48 

.53 

50.1  -0.4 

40.38 

.13 

24.9 

0.7 

58.43 

.32 

77.6  -0.6 

40..58 

.19 

60.6 

0.6 

30.2 

45.96 

.61 

49.4 

1.0 

40.25 

.13 

24.2 

0.7 

58.11 

.31 

76.7 

1.1 

40.46 

.19 

60.0 

0.0 

Feb.    9.2 

45.45 

.46 

48.1 

1.5 

40.13 

.19 

23.5 

0.7 

57.81 

.29 

75.4 

1.6 

40.33 

.12 

59.5 

0.5; 

19.1 

45.00 

.49 

46.4 

1.9 

40.02 

.10 

22.8 

0.7 

57.53 

.26 

73.5 

9.1 

40.21 

.11 

59.0 

0.5 

Mar.    1.1 

44.61 

.35 

44.3 

9.3 

39.92 

.06 

22.1 

0.6 

57.29 

.29 

71.2 

9.5 

40.11 

.09 

58.6 

0.3 

11.1 

44.31 

.25 

41.8 

9.5 

39.85 

.05 

21.5 

0.5 

57.10 

.17 

68.5 

9.9 

40.04 

.06 

58.3  -0.9  1 

21.1 

44.11 

.14 

39.2 

9.7 

39.82- 

-.09 

21.0 

0.4 

56.95 

.11 

65.4 

3.9 

39.99- 

-.03 

58.1 

0.0  1 

31.0 

44.02- 

-.03 

36.4 

9.7 

39.82  +.od 

20.7 

-0.9 

56.87- 

-.05 

62.1 

3.4 

39.98  +.01 

58.2  40.1  1 

Apr.  10.0 

44.05  +.091 

33.7 

9.6 

39.86 

,07 

20.5 

0.0 

56.85  +.09 

58.6 

3.6 

40.01 

.05 

58.4 

0.4 

20.0 

44.21 

SI 

31.2 

9.51 

39.95 

.11 

20.7 

40.3 

56.90 

.09 

55.0 

3.6 

40.08 

.09 

58.9 

0.6 

29.9 

44.48 

.33 

28.8 

9.9 

40.08 

.15 

21.1 

0.5 

57.02 

.16 

51.4 

3.7 

40.19 

.14 

59.7 

0.9 

May    9.9 

44.86 

.43 

26.8 

1.8 

40.26 

.90 

21.7 

0.8 

57.21 

,itl 

47.7 

3.6 

40.36 

.18 

60.6 

1.1 

1           19.9 

45.35 

.53 

25.1 

1.4 

40.48 

.94 

22.7 

1.1 

57.47 

.29 

44.2 

3.4 

40.56 

.29 

61.8 

1.3 

29.9 

45.91 

.60 

24.0 

0.9 

40.73 

.97 

23.9 

1.3 

57.79 

.85 

40.8 

3.9 

40.80 

.25 

63.3 

1.5 

iono   8.8 

46.55 

.66 

23.3  -0.4 

41.02 

.30 

25.3 

1.5 

58.17 

.40 

"37.7 

9.9 

41.07 

.98 

64.9 

1.7 

18.8 

47.24 

.70 

23.1  -H).l 

41.32 

.33 

26.9 

1.7 

58.59 

.44 

35.0 

9.5 

41.36 

.30 

66.7 

1.6  1 

28.8 

47.95 

.72 

23.4 

0.6 

41.65 

.39 

28.7 

1.8 

69.05 

.47 

32.7 

2.1 

41.67 

.^ 

68.5 

1.9 

Julj    8.8 

48.68 

.79 

24.3 

1.1 

41.97 

.33 

30.6 

1.9 

59.53 

.49 

30.8 

1.6 

42.00 

.39 

70.5 

1.9 

1           18.7 

49.40 

.71 

25.6 

1.6 

42.30 

.32 

32.5 

9.0 

60.02 

.49 

29.4 

1.1 

42.32 

.39 

72.4 

1.9 

^.7 

50.10 

.68 

27.4 

9.0 

42.61 

.31 

34.5 

9.0 

60.51 

.48 

2d.6  -0.5 

42.63 

.31 

74.3 

1.9 

Aug.   7.7 

50.76 

.64 

29.6 

9.4 

42.91 

.99 

36.5 

1.9 

60.98 

.46 

28.4 

0.0 

42.93 

.29 

76: 1 

1.7  i 

1           17.6 

51.37 

.56 

32.1 

9.7 

43.19 

.96 

38.4 

1.8 

61.43 

.42 

28.7  40.6 

43.21 

.27 

77.8 

IS 

1          27.6 

51.92 

.59 

35.0 

3.0 

43.44 

.93 

40.1 

1.7 

61.83 

.38 

29.6 

1.1 

43.47 

J34 

79.4 

1.4 

'sept.  6.6 

52.40 

.44 

38.1 

3.9 

43.66 

.20 

41.7 

1.5 

62.18 

.32 

31.0 

1.6 

43.70 

.21 

80.7 

1.9 

16.6 

52.81 

.36 

41.5 

3.4 

43.85 

.17 

43.2 

1.3 

62.48 

.26 

32.9 

9.1 

43.89 

.16 

81.8 

1.0 

26.5 

53.13 

.98 

44.9 

3.5 

44.00 

.14 

44.4 

1.9 

62.71 

.19 

35.2 

9.4 

44.06 

.15 

82.7 

0.8^ 

Oct.     6.5 

53.36 

.19 

48.5 

3.5 

44.13 

.11 

45.5 

0.9 

62.87 

.12 

37.8 

2.7 

44.19 

.19 

83.3 

0.6 

16.5 

5.X50 

.10 

52.0 

3.5 

44.22 

.07 

46.3 

0.7 

62.96  +.05 

40.G 

9.8 

44.29 

.09 

8:^.8 

0.4: 

26.5 

53.50  +.01 

55.4 

3.4 

44.27 

.04 

47.0 

0.6 

62.98- 

-.0] 

•  43.4 

9.0 

44.36 

.06 

84.0  40.9 

Nov.   6.4 

53.52- 

-.08 

58.7 

3.9 

44.30 +.01 

47.4 

0.4 

62.93 

.08 

46.3 

2.8 

44.41  4.03 

84.1 

0.0 

13.4 

53.39 

.17 

61.7 

S.9 

44.30- 

-.01 

47.7 

+0.9 

62.82 

.14 

49.0 

2.6 

44.42 

.00 

84.0-0.1   1 

25.4 

53.17 

.ar. 

64.4 

9.5 

44.28 

.04 

47.8 

0.0 

62.65 

.19 

51.5 

2.3 

44.41  • 

-.03 

«3.8 

0.3 

Dec.    5.3 

52.88 

.33 

66.8 

9.1 

44.2:) 

.OG 

47.8  -0.1 

02.43 

.24 

53.6 

1.9 

44.37 

.Oj 

83.5 

0.4 

15.3 

52.51 

.40 

68.7 

1.6 

44.16 

.OS 

47.0 

0.3 

02.17 

.97 

55.2 

1.4 

44.31 

.07 

83.1 

0.4 

25.3 

52.08 

.46 

70.0 

l.t 

44.07 

.10 

47.3 

0.4 

61.89 

.30 

56.4 

0.9 

44.23 

.00 

82.6 

0.5 

35.3 

51.60 

-..W 

70.9  40.5 

43.97- 

-.11 

46.« 

-0.5 

61.58- 

-.32 

.•>7.0  +0.4 

44.14- 

-.10 

82.1 

-0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Tauri. 
(Jlldebaran.) 

*9  Camelopardalis. 

I 

Aurig8B. 

• 

11  Ononis. 

Bight 
Ascension. 

Declination 
North, 

Bight 
Aso^sion. 

Declination 
North. 

Bight 
Aaoension. 

Declination 
North, 

Bight 
Asoenaion. 

DecUnatioD 
North. 

h     m 

4  28 

o 

16 

15 

h     m 

4  41 

O           / 

66    7 

h     m 

4  48 

32  57 

h     m 

.     4  57 

o 

15 

13 

Jan.     0.4 

38.28 

.00 

10.8  -0.3 

8 

27.21- 

-.07 

34.2  -H3.4 

s 
43.77  +.01 

5L7  +0.8 

a 
19.12  +.09 

34.1 

-0.2 

10.4 

38.26  - 

-.04 

10.6 

0.3 

27.09 

.17 

36.5    2.1 

43.76 

-.03 

52.5 

0.7 

19.12 

-.09 

33.8 

0.2 

20.4 

38.19 

.08 

10.4 

0.3 

26.88 

.36 

38.5    1.8 

43.70 

.08 

53.1 

0.6 

19.08 

.06 

33.6 

0.2 

30.3 

38.09 

.13 

10.3 

0.3 

26.57 

.34 

40.1     1.4 

43.60 

.12 

53.6 

0.4 

18.99 

.10 

33.5 

0.9 

Feb.    9.3 

37.96 

.14 

10.1 

0.3 

26.20 

.40 

41.3    1.0 

43.46 

.16 

53.9 

0.3 

18.87 

.13 

33.3 

0.1 

19.3 

37.8a 
37.64 

.16 

9.9 

0.3 

25.78 

.44 

42.1  +0.5 

43.28 

.18 

54.1  +0.1 

18.73 

.15 

.33.2 

0.1 

Mar.    1.2 

.17 

9.7 

0.3 

25.32 

.46 

42.3    0.0 

43.09 

.19 

54.1  -0.1 

18.57 

.17 

33.1 

0.1 

11.2 

37.47 

.16 

9.5 

0.3 

24.86 

.45 

42.1  -0.5 

42.89 

.19 

53.9 

0.3 

18.39 

.17 

33.0 

0.1 

21.2 

37.31 

.15 

9.3 

0.3 

24.42 

.43 

41.4    0.9 

42.70 

.19 

53.6 

0.4 

18.23 

.16 

32.9  -0.1  1 

31.2 

37.17 

.13 

9.2 

-0.1 

24.02 

.37 

40.2    1.3 

42.52 

.16 

53.1 

0.5 

18.07 

.14 

32.8 

0.0 

Apr.  10.1 

37.05 

.10 

9.1 

0.0 

23.68 

.30 

38.7    1.7 

42.38 

.13 

52.5 

0.6 

17.94 

.13 

32.8 

0.0 

20.1 

36.97 

.06 

9.1 

0.0 

23.41 

.23 

36.9    1.9 

42.27 

.09 

51.9 

0.7 

17.84 

.08 

32.9  +0.1  1 

30.1 

36.93  - 

-.03 

9.2-H).3| 

23.24 

.13 

34.8    9.1 

42.20  - 

-.04 

51.2 

0.7 

17.78  - 

-.04 

33.0 

OJi 

May  JO.l 

36.94  +.03 

9.4 

0.3 

23.17- 

-.08 

32.6    3.3 

42.19 +.01 

50.5 

0.7 

17,76 

.00 

33.3 

0.3 

20.0 

36.99 

.06 

9.7 

0.4 

23.20 +-.06 

30.4    9.3 

42.23 

.06 

49.9 

0.6 

17.78  +.05 

33.7 

0.4 

30.0 

37.09 

.13 

10.2 

0.5 

23.33 

.18 

28.1     2.2 

42.32 

.12 

49.3 

0.5 

17.85 

.09 

34.1 

0J» 

June   9.0 

37.23 

.17 

10.8 

0.7 

23.56 

.38 

26.0    9.0 

42.46 

.17 

48.9 

0.4 

17.97 

•H 

34.7 

0.7 

18.9 

37.42 

.30 

11.6 

0.8 

23.89 

.37 

24.0    1.9 

42.65 

.21 

48.6 

0.2 

18.13 

.18 

35.4 

0.8 

28.9 

37.64 

.34 

12.5 

0.9 

24.31 

.45 

22.3    1.6 

42.88 

.25 

48.5  -0.1 

18.33 

Jtl 

36.2 

0.8 

July    8.9 

37.89 

.27 

13.4 

1.0 

24.80 

.53 

20.8    1.3 

43.15 

.28 

48.5  +0.1 

18.56 

.94 

37.1 

0.9 

18.9 

38.17 

.39 

14.5 

1.1 

25.35 

.5S 

19.7    1.0 

43.45 

.31 

48.7 

0.2 

18.81 

.97 

38.1 

0.9 

28.8 

38.47 

.30 

15.5 

1.1 

25.96 

.69 

18.8    0.7 

43.78 

.33 

48.9 

0.4 

19.09 

.90 

39.0 

0.9 

Aug.   7.8 

38.78 

.31 

16.6 

1.0 

26.60 

.66 

18.3  -0.3 

44.12 

.35 

49.4 

0.5 

19.39 

.30 

40.0 

0.9 

17.8 

39.09 

.33 

17.6 

1.0 

27.27 

.68 

18.2    0.0 

44.47 

.36 

49.9 

0.6 

19.69 

.31 

40.9 

0.9 

27.8 

39.41 

.31 

18.6 

0.9 

27.96 

.69 

18.4  +0.4 

44.83 

.36 

50.5' 

0.6 

20.00 

.31 

41.7 

0.6 

Sept.  0.7 

39.72 

.31 

19.5 

0.8 

28.64 

.68 

19.0    0.7 

45.18 

.35 

51.2 

0.7 

20.32 

.31 

48.4 

0.6 

16.7 

40.02 

.30 

20.2 

0.7 

29.32 

.67 

19.9    1.1 

45.54 

.35 

52.0 

0.7 

20.63 

.31 

43.0 

0.5 

26.7 

40.32 

.39 

20.8 

0.5 

29.98 

.65 

21.2    1.4 

45.88 

.34 

52.7 

0.8 

20.93 

.30 

43.4 

0.3 

Oct.     6.6 

40.60 

.37 

21.3 

0.4 

30.62 

.61 

22.7    1.7 

46.21 

.32 

53.5 

0.8 

21.22 

.99 

43.7 

0.S 

16.6 

40.86 

.35 

21.6 

0.3 

31.21 

.57 

24.6    9.0 

46.53 

.31 

54.3 

0.8 

21.50 

.2/ 

43.6  +0.1 

26.6 

41.11 

.23 

21.8+0.1 

31.76 

.53 

26.7    2.3 

46.82 

.38 

55.1 

0.8 

21.76 

.25 

43.8  -0.1 

Nov.   5.6 

41.33 

.30 

21.8 

0.0 

32.25 

.45 

29.0    8.4 

47.10 

.35 

55.9 

0.8 

22.01 

JO 

43.7 

OJI 

15.5 

41.52 

.18 

21.8 

-0.1 

32.67 

.38 

31.5     2.6 

47.33 

.33 

56.8 

0.8 

22.22 

.90 

43.5 

0.3f 

25.5 

41.68 

.14 

21.7 

0.1 

33.00 

.39 

34.1     2.7 

47.54 

.19 

57.6 

0.8 

22.41 

.17 

43.2 

0.3 

Dec.    5.5 

41.80 

.11 

21.6 

0.1 

33.25 

.30 

36.8    2.7 

47.71 

.14 

58.5 

0.8 

22.57 

.13 

42.9 

0.3 

15.5 

41.89 

.07 

21.4 

0.9 

33.40  +.10 

39.5    2.6 

47.83 

.10 

59.3 

0.8 

22.68 

.09 

42.6 

0.3 

25.4 

41.94  +.(K^ 

21.2 

0.3 

33.45 

.00 

42.1    2.5 

47.90  +.05 

60.1 

0.8 

22.76 

.05 

42.3 

0.3 

35.4 

41.94 . 

-M 

21.1 

-0.8 

33.40- 

-.10 

44.6  +8.3 

47.92 

.00 

60.9  +0.7 1 

22.79  +.01 1 

42.0H>.2i| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*i  Cussiopee. 

yCeti. 

a  Ceti. 

M8  Cephei. 

Mean 
Soltt 
Bate. 

• 

1 

1 

Right 
ABoension. 

Declinatloii 
North. 

Bight 
AwcfuiBion. 

DeeUnation 
North. 

Right 
ABoenaion. 

* 

Declination 
North. 

Right 
Asofinaion. 

Declination 
North. 

h     m 

2  18 

66  49 

h     m 

2  36 

o        / 

2  41 

h     m 

2  55 

O            t 

3  35 

h 

3 

m 

4 

O           / 

77  15 

Jan.     0.3 

8 

37.22- 

-.35 

59.2  +1.4 

43.06- 

-.08 

55.3  -0.7 

38.38- 

-.07 

22.4 

-0.7 

17.99- 

-.50 

65.1  +9.1 

10.3 

36.84 

.41 

60.3 

0.8 

42.97 

.10 

54.7 

0.6 

38.29 

.10 

21.7 

0.6 

17.34 

.71 

67.0    1.7 

20.3 

36.41 

.44 

60.9  +0.3 

42.85 

.13 

54.1 

0.5 

39.19 

.12 

21.2 

0.5 

16.58 

.80 

66.4    1.1 

30.3 

35.96 

.46 

60.a  -0.3 

42.72 

.13 

53.6 

0.4 

38.06 

.13 

20.7 

0.4 

15.74 

.86 

69.2  +0.5 

Feb.    9.2 

35.49 

.46 

60.3 

0.8 

42.58 

.14 

53.2 

0.3 

37.92 

.14 

20.3 

0.4 

14.85 

.89 

69.4  -<i.i 

19.2 

35.04 

.43 

59.3 

1.3 

42.44 

.14 

52.9 

0.9 

37.77 

.14 

20.0 

OS 

13.96 

.88 

69.1    0.7 

Mar.    1.2 

34.63 

.38 

57.8 

1.7 

42.31 

.13 

52.8  -o.i 

37.63 

.14 

19.8  -0.1 1 

13.10 

.69 

6a  1     1.9 

11.2 

34.28 

.33 

55.9 

9.1 

42.19 

.11 

52.7  +0.1 

37.50 

.12 

19.7 

0.0 

12.31 

.73 

66.7    1.7 

21.1 

33.99 

.94 

53.7 

9.3 

42.09 

.08 

52.9 

0.3 

37.39 

.09 

19.9  -H).9 

11.63 

.61 

64.7    9.1 

3J.1 

33.80 

.14 

51.3 

9.4 

42.03 

.05 

53.3 

0.4 

37.31 

.06 

20.2 

0.4 

11.09 

.40 

62.5    2.4 

Apr.  10.1 

33.71- 

-.04 

48.8 

9.5 

42.00- 

-.01 

53.8 

0.7 

37.26- 

-.02 

20.6 

0.6 

10.71 

.99 

60.0    9.6 

20.0 

33.73  +.07 

46.3 

9.5 

42.01  +.04 

54.6 

0.9 

37.26  +.02 

21.3 

a;8 

10.51 

-.11 

57.3    9.7 

30.0 

33.85 

.18 

43.8 

9.3 

42.07 

.08 

55.5 

1.1 

37.30 

.06 

22.2 

1.0 

10.49  +.08 

54.5    9.7 

May  10.0 

34.09 

.98 

41.6 

9.1 

42.17 

.13 

56.7 

1.3 

37.39 

.11 

23.3 

1.9 

10.67 

.97 

51.8    9.6 

20.0 

34.42 

.38 

39.7 

1.8 

42.32 

.17 

58.1 

1.5 

37.52 

.15 

24.6 

1.4 

11.04 

.45 

49.3    9.4 

29.9 

34.85 

.47 

38.1 

1.4 

42.51 

.91 

59.7 

1.6 

37.69 

.19 

26.1 

1.5 

11.57 

.69 

47.0    9.1 

June   8.9 

35.35 

.54 

36.9 

1.0 

42.74 

.94 

61.4 

1.8 

37.91 

.93 

27.7 

1.7 

12.27 

.76 

45.1     1.8 

18.9 

35.92 

.J» 

36.2 

0.5 

43.00 

JW 

63.2 

1.9 

38.15 

.96 

29.4 

1.8 

13.10 

.80 

43.4    1.4 

28.9 

36.54 

.63 

35.9  -4>.i 

43.28 

.99 

65.1 

1.9 

38.43 

.98 

31.2 

1.8 

14.05 

•99 

42.3    1.0 

Julj    8.8 

i 

37.19 

.66 

36.0  -fO.4 

43.58 

.31 

67.0 

1.9 

38.72 

.30 

33.1 

1.8 

15.08 

1.07 

41.5  H).5 

18.8 

37.86 

.67 

:uj.7 

0.9 

43.89 

.31 

68.9 

1.8 

39.03 

.31 

34.9 

1.8 

16.18 

1.19 

41.3    0.0 

1           28.8 

38.53 

.66 

37.7 

1.3 

44.21 

.31 

70.6 

1.7 

39.34 

.31 

36.6 

1.7 

17.32 

1.14 

41.6  -H1.4 

Aug.    7.7 

39.19 

.64 

39.2 

1.7 

44.51 

.30 

72.3 

K6 

39.65 

.31 

38.3 

1.5 

18.47 

K15 

42.1     0.9 

17.7 

39.82 

.61 

41.1 

9.1 

44.81 

J» 

73.8 

1.4 

39.95 

.30 

39.7 

1.4 

19.61 

1.13 

43.3    1.4 

27.7 

40.42 

.57 

43.3 

9.4 

45.09 

.97 

75.0 

1.1 

40.24 

.98 

41.0 

1.1 

20.73 

1.09 

44.9    1.6 

Sapt.   6.7 

40.97 

.59 

45.9 

9.7 

45.36 

Ji& 

76.0 

0.9 

40.51 

J» 

42.0 

0.9 

21.79 

1.03 

46.8    941 

16.G 

41.46 

.46 

48.7 

9.9 

45.60 

M 

76.8 

0.6 

40.76^ 

JM 

42.8 

0.6 

22.78 

.95 

49.2    9.5 

26.6 

41.89 

.40 

51.7 

3.1 

45.81 

M 

77.3 

0.4 

40.99 

M 

43.3 

0.4 

23.09 

.85 

51.9     9.8 

•  Oct.     M 

42.26 

.33 

54.8 

3JI 

46.00 

.17 

77.5  +0.1 

41.19 

.19 

43.5 

+41.1 

24.49 

.74 

54.8    3.0 

1            16.6 

42.55 

J95 

58.1 

3.9 

46.15 

.14 

77.% 

-0.1 

41.37 

.16 

43.5  -4>.l 

25.18 

.69 

57.9    3.3 

26.5 

42.77 

.17 

61.3 

3J9 

46.28 

.11 

77.4 

0.3 

41.52 

.13 

43.4 

0.b 

25.73 

.48 

61.3     3.4 1 

Nov.    6.5 

42.90 

.00 

64.5 

3.1 

46.:)8 

.08 

77.0 

0.4 

41.63 

.10 

43.0 

0.4 

26.13 

.33 

64.7    3.4 

15.5 

42.95  +.01 

67.6 

3.0 

46.45 

.65 

76.5 

0.6 

41.72 

.07 

42.5 

0.5 

26.38  +.17 

68.1     3.4 

25.4 

42.91  ' 

-.08 

70.5 

9.6 

46.48  +.09 

75.9 

0.6 

41.78 

.04 

41.9 

0.6 

26.47 

.00 

71.5     3.3. 

Dee.    5.4 

42.80 

.16 

73.1 

9.5 

46.49  • 

-.01 

75.2 

0.7 

41.80 +.01 

41.2 

0.7 

26.38- 

-.17 

74.7    3.1 

15.4 

42.60 

.94 

75.4 

9.1 

46.47 

.03 

74.5 

0.7 

41.80- 

-.09 

40.5 

0;7 

26.13 

3^ 

T7.6    9.8 

25.4 

42.32 

.31 

77.3 

1.6 

46.42 

.06 

73.8 

0;7 

41.76 

.05 

39.8 

0.7 

25.72 

48 

80.2     9.4 

35.3 

41.98- 

-.3: 

78.7- 

fl.l 

46.35- 

-.09 

73.1 

-0:6 

41.70- 

-.08 

39.2  H>.6 

25.16 

-.63 

82.4  +9,0 

■^  ^ 

■" 

,^^ 

•-     .-        — 

.  - 

^^ 

■  ~    - 

-          ^ 

^^. 

~—  ~  —  - 

- 

-  —^  — 

-     - 

— 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.3 

19.2 
Mar.  1.2 
11.2 
21.2 
31.1 

Apr.  tO.l 
20.1 
30.0 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

Not.    5.5 

15.5 

25.5 

Dec.    5.4 

15.4 
25.4 
35.4 


^  Arietis. 


Bight 
Ascension. 


li  m 

3  7 

8 

36.09  -.07 

36.01  .10 

35.90  .13 

35.76  .14 

35.61  .16 


35.45 
35.29 
35.15 
35.02 
34.93 


.16 
.15 
.14 
.11 
.07 


34,87  -.03 
34.86  +.01 
34.89  .061 
34.98  .11 
35.11    .161 

35.29  .20 

35.51  .94 

35.77  .27 

36.06  .30 

36.36  .33 


Declination 
North. 


36.69 
37.02 
37.35 
37.67 
37.98 

38.28 
38.56 
38.81 
39.04 
39.24 


.33 
.33 
.33 
.32 
.30 

.99 

.27 
.94 

.21 
.191 


39.41  .16 
39.55  .13 
39.67  .09 
39.74  .06 
39.78  +.03 


-.01 


20  34 


24.2  -0.1 

24.1  0.1 
23.9  0.3 

23.6  0.3 

23.2  0.4 

22.8  0.5 

22.3  0.5 

21.7  0.5 

21.2  0.5 
20.7  0.4 

20.3  0.3 
20.0 -0J2 

19.9  0.0 
20.0  +0.2 

20.3  0.4 

20.7  0.6 

21.4  0.8 

22.3  1.0 

23.4  1.1 

24.6  1.3 

26.0  1.4 

27.4  1.5 

28.9  1.5 

30.4  1.5 

31.8  1.4 

33.2  1.3 

34.5  1.2 
3.5.7  1.1 

36.7  1.0 

37.6  0.8 

38.4  0.7 

39.0  0.6 

39.6  0.5 

40.0  0.4 

40.3  OJi 

40.4  +0.1 


a  Persei. 


39.80 

39.77    .04;  40.5    0.0 

39.71 -.Oft'  40.5  H>.1 


Bight 
Ascension. 


h     m 

3  15 


15.76  -.12 
15.62  .17 
15.43  .20 
15.21  .23 
14.96    .25 


14.71 
14.46 
14.22 
14.02 
13.86 


JSS5 
.24 
.22 

.18 
.13 


13.75    .07 
13.71  -.01 
13.73 +.06|  26.6 
13.83    .13 
13.99    .19 


Declination 
North. 


49  24 


// 


34.9  +1.9 
35.9    0.9 

36.6  0.5 
36.9  +0.1 
36.9  H>.2 

36.4  0.6 

35.7  0.9 
34.6  1.2 
33.2  1.5 
31.6  1.6 


30.0    1.7 

28.3    1.7 

1.6 

1.5 
1.3 


25.0 
23.6 


14.22  .25 

14.50  .3f 

14.83  .36 

15.21  .39 

15.62  .43 


16.05 
16.49 
16.94 
17.38 
17.81 

18.22 
18.60 
18.96 
10.28 
19.57 


.44 
.44 
.44 
.44 

.43 

.40 
.37 
.34 
.30 
.96 


22.5  1.0 

21.6  0.7 
21.0    0.4 

20.7  -0.1 

20.8  +0.2 

21.2  0.6 
22.0  0.9 
23.0  1.9 

24.3  1.4 
25.8  1.6 

27.5  1.8 
29.5  9.0 
31.5  9.1 
33.7  2.2 
35.0*  9.9 


6  Persei. 

• 


19.81  .29 
20.01  .18 
20.17  .13 
20.27  .08 
20.32  +.02 


38.1 
40.4 
42.6 
44.7 
46.7 


9.2 
9.9 
2.1 
2.0 
1.9 


20.32 -.03  48.4  1.6 
20.26  .08;  50.0  1.4 
20.15 -.13   51.2+1.1 


Bight 
Ascension. 


h     m 

3  33 


53.29  -.09 
53.17  .14 
53.01  .18 
52.81  .31 
52.58    .94 


52.34 
52.09 
51.86 
51.65 
51.48 


.25 
.24 
.22 

.19 
.14 


51.36  .09 
51.30 -.03 
51.30  +.03 

51.37  .10 
51.50    .17 


51.70 
51.95 
52J26 
52.61 
52.99 

53.40 
53.83 
54.26 
54.69 
55.11 

55.52 
55.91 
56.27 
56.60 
56.91 


.23 
.28 
.33 
.37 
.40 

.43 
.43 
.43 
.43 
.42 

.40 
.37 
.35 
.32 
.28 


Declination 
North. 


57.17  .24 
57.39  .90 
57.57  .15 
57.70  .10 
57.78  +.05 

57.81  .00 
57.78  -.05 
57.70  -.10 


47  22 


tt 

53.9  +1JI 

55.0  0.9 

55.7  0.6 
56.2'+0.3 

56.3  -0.1 

56.0  0.4 

55.5  0.7 

54.5  1.0 

53.4  1.3 

52.0  1.4 

50.5  1.5 
48.9  1.6 
47.4  1.5 
45.9  1.4 

44.6  1.9 

43.4  1.0 

42.5  0.8 
41.9  0.5 

41.6  -0.9 

41.5  -H).l 

41.8  0.4 

42.4  0.7 

43.2  1.0 

44.3  1.9 

45.6  1.4 

47.1  1.6 
48.8  1.8 
50.6  1.9 

52.5  1.9 
54.5  9.0 

56.5  2.0 

58.6  9.0 
60.6  9.0 

62.6  1.9 
64.5  1.8 

66.2  1.6 

67.7  1.4 
60.0  +1.9 


ij  Tauri. 


Bight 
Ascension. 


h     m 

3  39 


56.22  -.04 
56.16  .08 
56.06    .11 

55.93  .14 
55.78    .16 

55.61  .17 

55.44  .17 

55.28  .16 

55.13  .13 

55.01  .10 

54.92  .06 
54.88 -.02 
54.88  +.03 

54.94  .06 
55.04    .13 


55.19 
55.39 
5&63 
55.90 
56.20 

56.51 
56.84 
57.18 
57.51 
57.84 

58.15 
58.46 
58.74 
59.00 
59.24 

59.44 
59.63 
59.78 
59.89 
59.97 


.18 

.22 
.25 

.981 
.31 

.39 
.33 
.34 
.33 
.39 

.31 
.99 
.97 
.95 
.99 

.19' 
.17 
.13 
.10' 
.06 


DecUnatioD' 
North. 


23*42 


42.4  +9J2 

42.5  +0.1 
42.5    0.0 1 

42.4  -0.2 
42.2    0.3 

41.9  0.3 

41.5  0.4 
41.0  0.5 
40.5  0.5 

40.0  0.5 

39.5  0.4  < 

39.1  0.4 1 
38.8    0.2 

38.6  -0.1 

38.6  40.1 

38.8    0.3 

39.2  0.5 

39.7  0.7 

40.5  0.6 
41.4    1.0 

42.4  1.1 

43.6  1.9 

44.8  1.9 
46.1  1.3 

47.3  IJi 


48.5 
49.7 
50.8 
51.8 
52.7 

53.5 
54.3 
54.9 
55.4 
55.9 


1.9 
1.1 

1.0 
1.0 
0.9 

0.6 
0.7 
0.6 
0.5 1 
0.4: 


60.01  +.09 
60.01  -.00 
59.97  -.06 


56.2  0.3 
r)6.5  OJi 

I 

56.7  +0.1 . 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

:PerMi. 

/ 

Eridani. 

y  Tauri. 

1 

r  Tauri. 

Hmb 
Solar 

• 

• 

Bticht 
Aicwnrimi. 

DeoUnatlon 
Ifortk, 

Bigbt 
Aaoenaioii. 

DediDi 

itlon 
A. 

Blgbt 
Aaoe&aion. 

DecUuitlon 

^  Kight 
Anftfttmion. 

DecUnation 

Soui 

: 

h     m 

3  46 

o 

31 

30 

h     m 

3  52 

O            / 

13  51 

h     m 

4  12 

o 

15 

19 

h     m 

4  21 

o         / 

16  53 

Jan.    0.4 

9.14- 

-.05 

22.0  -H).0 

6.55- 

-.05 

80.1  +1.4 

34.18- 

-.09 

11.V  -0.9 

12.29- 

-.01 

52.5 

0.0 

10.3 

9.07 

.00 

22.5 

0.4 

6.48 

.08 

81.5 

1.9 

34.14 

.05 

11.5 

0.9 

12.26 

.05 

52.4 

0.0 

90.3 

8.96 

.19 

22.8-H).9| 

6.38 

.11 

82.6 

1.0 

34.07 

.09 

11.3 

0.9 

12.19 

.00 

52.4 

-0.1 

30.3 

8.82 

.16 

22.9 

0.0 

6.25 

.14 

83.4 

0.7 

33.96 

.19 

11.1 

0.9 

12.08 

.19 

52.3 

0.1 

Feb.    9.3 

8.66 

.17 

22.8  -0.9 

6.10 

.16 

84.0 

0.4 

33.82 

.15 

10.8 

0.9 

11.95 

.15 

62.1 

0.1 

19.2 

8.47 

.16 

22.6 

0.3 

5.93 

.17 

84.3  +0.1 

33.67 

.16 

10.6 

0.9 

11.79 

.16 

52.0 

0.9 

Mar.    1.2 

8.29 

.18 

22.2 

0.5 

5.76 

.17 

84.2  -0.9 

33.50 

.16 

10.4 

0.9 

11.62 

.17 

51.8 

oji 

11.2 

8.10 

.17 

21.8 

0.6 

5.59 

.16 

83.9 

0.5 

33.34 

.16 

10.2 

0.9 

11.45 

.16 

51.5 

0.9 

21.2 

7.94 

.15 

20.9 

0.7 

5.44 

.14 

83.3 

0.8 

33.18 

.14 

10.0 

0.9 

11.29 

.15 

51.3 

OJi 

31.1 

7.81 

.19 

20.1 

0.8 

5.30 

.19 

82.4 

1.1 

33.05 

.19 

9.8  -0.1 

11.15 

• 

.13 

51.1 

OS 

Apr.  10.1 

7.71 

.06 

19.3 

0.8 

5.20 

.08 

81.2 

1.3 

32.94 

.09 

9.8 

0.0 

11.04 

.09 

50.9 

0.9 

!          20.1 

7.65- 

-.03 

18.5 

0.8 

5.13- 

-.04 

79.7 

1.6 

32.88- 

-.05 

9.8  +0.1 1 

10.96 

.09  50.7  -0.1  1 

30.0 

7.65  -H.08{ 

17.8 

0.7 

5.11 

.00 

78.1 

1.8 

32.85 

.00 

9.9 

0.9 

10.93  • 

-.01 

50.7 

0.0 

May  10.0 

7.70 

M 

17.1 

0.6 

5.13  +.04 

76.1 

9.0 

32.87  +.0^ 

10.2 

0.3 

10.94  +.04 

50.8  -H).l  1 

20.0 

7.80 

.13 

16.7 

0.4 

5.20 

.09 

74.0 

9.9 

32.94 

.09 

10.6 

0.5 

11.00 

.09 

51.0 

0.3 

1           30.0 

7.96 

.18 

16.4  -OJI 

5.31 

.13 

71.8 

9.3 

33.05 

.14 

11.2 

0.7 

11.11 

.13 

51.3 

0.4 

June    6.9 

8.16 

.93 

16.3 

0.0 

5.46 

.17 

69.4 

9.4 

33.21 

.18 

12.0 

0.8 

11.27 

.17 

51.8 

0.6 

18.9 

8.41 

.96 

16.4  -fOJS 

5.66 

.91 

67.1 

9.4 

33.41 

.99 

12.8 

0.9 

11.46 

.91 

52.4 

0.7 

28.9 

8.69 

.30 

16.7 

0.4 

5.89 

.94 

64.7 

9.3 

33.64 

.95 

13.8 

1.0 

11.60 

ja& 

53.2 

0.8 

July    8.9 

9.00 

.39 

17.3 

0.6 

6.14 

.97 

62.4 

9.9 

33.91 

.97 

14.9 

I.l 

11.96 

jan 

54.1 

0.9 

18.8 

9.34 

.34 

18.0 

0.8 

6.42 

.99 

60.2 

9.1 

34.19 

.99 

16.1 

1.9 

12.24 

M 

55.1 

1.0 

28.8 

9.69 

.35 

18.8 

0.9 

6.71 

.30 

58.2 

1.8 

34.49 

.31 

17.3 

1.9 

12.54 

.31 

66.1 

1.0 

Aog.   7.8 

10.04 

^ 

19.9 

1.1 

7.02 

.30 

56.5 

1.5 

34.81 

.31 

18.5 

1.9 

12.86 

.39 

57.2 

1.0 

17.7 

10.40 

.35 

21.0 

1.9 

7.32 

.30 

55.1 

1.9 

35.12 

.39 

19.6 

1.1 

13.18 

.39 

58.2 

1.0 

27.7 

10.75 

.34 

22.2 

1.9 

7.62 

.30 

54.1 

0.8 

35.44 

.31 

20.7 

1.0 

13.50 

.39 

59.2 

0.9 

Sept.   6.7 

11.09 

.33 

23.5 

1.3 

7.91 

J» 

53.4  -0.4 

35.75 

.30 

21.6 

0.0 

13.82 

.31 

60.1 

0.8 

16.7 

11.41 

.31 

24.8 

1.3 

8.20 

.97 

5.1.2 

0.0 

36.05 

.99 

22.4 

0.7 

14.13 

.30 

60.9 

0.0- 

26.6 

11.72 

J» 

26.1 

1.3 

8.46 

.95 

53.3  +0.3 

36.33 

.98 

23.1 

0.6 

14.42 

J99 

61.6 

0.5 

Oct.     6.6 

12.00 

.97 

27.3 

1.9 

8.70 

.93 

53.9 

0.7 

36.60 

J» 

23.6 

0.4 

14.70 

.97 

62.2 

0.4 

16.6 

12.26 

M 

28.5 

1J9 

8.92 

.91 

54.8 

1.0 

36.85 

.94 

24.0 

0.3 

14.97 

ja& 

62.7 

0.3 

26.6 

12.49 

.99 

29.7 

1.9 

9.11 

.18 

56.0 

1.3 

37.08 

.91 

24.2  -H).l 

15J21 

.93 

63.0 

0.9 

iNoT.    5.5 

12.69 

.18 

30.9 

1.1 

9.28 

.15 

57.4 

1.5 

37.28 

.19 

24.3 

0.0 

15.42 

jao 

63.3 

0.1 

15.5 

12.86 

.15 

31.9 

1.0 

9.41 

.19 

59.0 

1.7 

37.46 

.16 

24.3 

0.0 

15.61 

.17 

63.4  +0.1  1 

25.5 

12.99 

.11 

32.9 

1.0 

9.51 

.08 

60.8 

1.8 

37.60 

.13 

24.2  -0.1 1 

15.77 

.13 

63.5 

0.0 

1  Dee.    5.4 

1 

13.08 

,07 

33.9 

0.9 

9.57 

.05 

62.5 

1.7 

37.71 

.00 

24.1 

0.9 

15.89 

.10 

63.6 

0.0 

1 

15.4 

13.12  +.03 

34.7 

0.8 

9.60 +.01 

64.3 

1.7 

37.78 

.06 

23.9 

0.9 

15.97 

.06 

636 

0.0 

25.4 

13.13  • 

-.08 

35.4 

0.6 

9.59- 

-.03 

65.9 

1.5 

37.81  +.01 

23.7 

0.9 

16.01 +.00|  63.6 

0.0 

35u4 

13.09  • 

-.00 

36.0  40.5 

9.55- 

-.06 

67.4  +1.3 

37.80 « 

-.09|  23.4  H».9{ 

16.01 « 

-.Ob|  63.6  H».l  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  Tauri. 
(Jlldebaran.) 

*9  Cameiopardalis. 

I 

Aurigo. 

• 

11  Orionia. 

1 

Bight 
Aaoension. 

Declination 
North. 

Itight 
Aaoemsion. 

Declination 
North, 

Bight 

North, 

Bight 
Aaeenaiflp. 

DedinatiMil 
North. 

1i     m 

4  28 

o 

16 

15 

li     m 

4  41 

0       / 

66    7 

h     m 

4  48 

32  67 

h     m 

.     4  57 

0 

15 

13 

Jan.     0.4 

38.28 

.00 

10.8  -0.9 

27.21 

-.07 

34.2  +9.4 

8 

43.77  +.01 

51.7  +0.8 

8 

19.12  +.09 

ft 

34.1 

-OJi 

10.4 

38.26 

-.04 

10.6 

0.9 

27.09 

.17 

36.5    9.1 

43.76 

-.03 

52.5 

0.7 

19.12 

-.091  33.8 

0.9 

20.4 

38.19 

.08 

10.4 

0.9 

26.88 

.96 

38.5    1.8 

43.70 

.08 

53.1 

0.6 

19.08 

.06 

33.6 

0.9 

30.3 

38.09 

.12 

10.3 

0.9 

26.57 

.34 

40.1    1.4 

43.60 

.19 

53.6 

0.4 

18.99 

.10 

33.5 

0.9 

Feb.    9.3 

37.96 

.14 

10.1 

0J2 

26.20 

.40 

41.3    1.0 

43.46 

.16 

53.9 

0.3 

18.87 

.13 

33.3 

0.1 

19.3 

37.8a 
37.64 

.16 

9.9 

0.9 

25.78 

.44 

42.1  +0.5 

43.28 

.18 

54.1  +0.1 

18.73 

.15 

33.2 

0.1 

Mar.    1.2 

.17 

9.7 

0.9 

25.32 

.46 

42.3    0.0 

43.09 

.19 

54.1  -0.1 

18.57 

.17 

33.1 

0.1^ 

11.2 

37.47 

.16 

9.5 

0.9 

24.86 

.45 

42.1  -0.5 

42.89 

.19 

53.9 

0.3 

18..39 

.17 

33.0 

0.1 

21.2 

37.31 

.15 

9.3 

0.9 

24.42 

.49 

41.4    0.9 

42.70 

.19 

53.6 

0.4 

18.23 

.16 

32.9  -0.1  1 

31.2 

37.17 

.13 

9.2  H>.i 

24.02 

.37 

40.2    1.3 

42.52 

.16 

53.1 

0.5 

18.07 

.14 

32.8 

0.0] 

Apr.  10.1 

37.05 

.10 

9.1 

0.0 

23.68 

.30 

38.7    1.7 

42.38 

.13 

62.5 

0.6 

17.94 

.13 

32.8 

0.0 

20.1 

36.97 

.06 

9.1 

0.0 

23.41 

.99 

36.9    1.9 

42.27 

.09 

51.9 

0.7 

17.84 

.08 

32.9  +0.1  1 

30.1 

36.93- 

-.08 

9.2  40.9 

23.24 

.19 

34.8    9.1 

42.20  • 

-.04 

51.2 

0.7 

17.78  • 

-.04 

33.0 

Oill 

May  10.1 

36.94  +.03 

9.4 

0.3 

23.17- 

-.09 

32.6    9.9 

42.19 +.01 

50.5 

0.7 

17.76 

.00 

33.3 

0.3 

20.0 

36.99 

.06 

9.7 

0.4 

23.20 +.08 

30.4    9.9 

42.23 

.06 

49.9 

0.6 

17.78  +.05 

33.7 

0.4 

30.0 

37.09 

.19 

10.2 

0.5 

23.33 

.18 

28.1     9.9 

42.32 

.19 

49.3 

0.5 

17.85 

.09 

34.1 

0..S 

June   9.0 

37.23 

.17 

10.8 

0.7 

23.56 

.98 

26.0    9.0 

42.46 

.17 

48.9 

0.4 

17.97 

.14 

34.7 

0.7 

18.9 

37.42 

.SO 

11.6 

0.8 

23.89 

.37 

24.0    1.9 

42.65 

J5t\ 

48.6 

0.9 

18.13 

.18 

35.4 

0.8 

28.9 

37.64 

.94 

12.5 

0.9 

24.31 

.45 

22.3    1.6 

42.88 

.95 

48.5  -0.1 

18.33 

.91 

36.2 

0.8 

July    8.9 

37.89 

.97 

13.4 

1.0 

24.80 

.59 

20.8    1.3 

43.15 

.98 

48.5  +0.1 

18.56 

.94 

37.1 

0.9 

18.9 

38.17 

JB 

14.5 

1.1 

25.35 

.5S 

19.7    1.0 

43.45 

.31 

48.7 

OJi 

18.81 

.97 

38.1 

0.9 

28.8 

38.47 

.30 

15.5 

1.1 

25.96 

.69 

18.8    0.7 

43.78 

.33 

48.9 

0.4 

19.09 

.99 

39.0 

0.9 

Aug.   7.8 

38.78 

.31 

16.6 

1.0 

26.60 

.66 

18.3  H>.3 

44.12 

.35 

49.4 

0.5 

19.39 

.30 

40.0 

0.9 

17.8 

39.09 

.33 

17.6 

1.0 

27.27 

.68 

18.2    0.0 

44.47 

.36 

49.9 

0.6 

19.69 

.31 

40.9 

0.9 

27.8 

39.41 

.31 

18.6 

0.9 

27.96 

.69 

18.4  +0.4 

44.83 

.36 

50.5 

0.6 

20.00 

.31 

41.7 

0.8 

Sept.  6.7 

39.72 

.31 

19.5 

0.8 

28.64 

.68 

19.0     0.7 

45.18 

.35 

51.2 

0.7 

20.32 

.31 

42.4 

0.6 

16.7 

40.02 

.30 

20.2 

0.7 

29.32 

.67 

19.9    1.] 

45.54 

.35 

52.0 

0.7 

20.63 

.31 

43.0 

0.5 

26.7 

40.32 

.99 

20.8 

0.5 

29.98 

.65 

21.2    1.4 

45.88 

.34 

52.7 

0.8 

20.93 

.30 

43.4 

0.3 

Oct.    6.6 

40.60 

.97 

21.3 

0.4 

30.62 

.61 

22.7    1.7 

46.21 

.39 

53.5 

0.8 

21.22 

J» 

43.7 

QS 

16.6 

40.86 

.95 

21.6 

0.9 

31.21 

.57 

24.6    9.0 

46.53 

.31 

54.3 

0.8 

21.50 

J9/ 

43.8  +0.1 ! 

26.6 

41.11 

21.840.1! 

31.76 

.59 

26.7    9.9 

46.82 

J96 

55.1 

0.8 

21.76 

.95 

43.8  -0.1 

Not.    6.6 

4]  .33 

21.8 

0.0 

32.25 

.45 

29.0    9.4 

47.10 

.95 

55.9 

0.8 

22.01 

.93 

43.7 

0.9: 

15.5 

41.52 

.18 

21.8 

-0.1 

32.67 

.38 

31.5    9.6 

47.33 

.99 

56.8 

0.8 

22.22 

.90 

43.5 

o.r 

25.5 

41.68 

.14 

21.7 

0.1 

33.00 

.99 

34.1    9.7 

47.54 

.19 

57.6 

0.8 

22.41 

.17 

43.2 

0.3 

Dee.    5.5 

41.80 

.11 

21.6 

0.1 

33.25 

.90 

36.8    9.7 

47.71 

.14 

58.5 

0.8 

22.57 

.13 

42.9 

0.3 

15.5 

41.80 

.07 

21.4 

0.9 

33.40  4.10I 

39.5    9.6 

47.83 

.10 

69.3 

0.8 

22.68 

.09 

42.6 

0.3 

25.4 

41.94  +.0^ 

21.2 

0.9 

33.45 

.od 

42.1     9.5 

47.90  +.0^ 

60.1 

0.0 

22.76 

.05 

42.3 

0.3 

35.4 

41.94- 

-.09 

21.1 

-0.9 

33.40- 

-.i3 

44.6  +9.3 

47.92 

.oo| 

60.9  +0.7 1 

22.79 +.01 1 

42.0  -0.9  1 

N 
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J 

APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Heiui 
Solar 
Date. 

a 

Orion  18. 

*88  Camelopardalie. 

fi  Geminorum. 

a  Argufl. 
(Canoptis.) 

1 

I 

1 

RiRht 

Aacenaioo. 

DecUnatioD 
North, 

Right 
Aacenaion. 

DeclioatioD 
North. 

Bight 
ABcension. 

Declination 
North, 

lUgbt 
AacenaiiHi. 

Declination 
South. 

I 

I 

1 

h     m 

5  48 

o 

7 

22 

h 

6 

m 
4 

69  21 

h 

6  : 

m 

L5 

22  34 

h     m 

6  21 

0 

52 

1 

37 

'  Jan.     0.5 

18.82  +.06 

55.6  H>.8 

58.63  +.13 

43.1  +2.7 

a 
17.10 +.10 

39.4    0.0 

a 
9.89  +.01 

35.4 

+3.4 

,           10.5 

18.86  +.03 

54.8 

0.7 

53.70  +.01 

45.8 

9.6 

17.17 +.05 

39.6  +0.1 

9.86- 

-.06 

38.7 

3.2 

20.4 

18.25  • 

-.03 

54.8 

0.6 

58.64- 

-.12 

48.4 

S.5 

17.80 

.00 

39.7    0.2 

9.76 

.13 

41.8 

2.9 

30.4 

18.81 

.07 

53.6 

0.5 

58.46 

.24 

50.7 

3.2 

17.18- 

-.05 

39.9    0.2 

9.59 

.19 

44.6 

3.6 

Feb.    9.4 

18.12 

.11 

53.2 

0.3 

52.17 

.34 

58.8 

1.9 

17.11 

.09 

40.8    0.3 

9.37 

.35 

47.0 

9.3 

19.3 

17.99 

.14 

53.0 

0.2 

51.78 

.42 

54.5 

1.5 

16.99 

.13 

40.4    0.3 

9.09 

.30 

48.9 

1.7 

Mar.    1.3 

17.84 

.16 

58.8  H).i 

51.32 

.48 

55.8 

1.0 

16.85 

.16 

40.7    0.3 

8.78 

.33 

50.3 

1.3; 

11.3 

17.68 

.17 

58.7 

0.0 

50.88 

.52 

56.6 

0.5 

16.68 

.17 

40.9    0.3 

8.43 

.35 

51.3 

0.7 

21.3 

17.51 

.17 

58.7  +0.1 

50.29 

.53 

56.9  +0.1 

16.50 

.18 

41.0    0.1 

8.07 

.36 

51.7 

+0.1 

31.2 

17.34 

.16 

58.9 

0.3 

49.76 

.51 

56.8  -0.4 

16.38 

.17 

41.1  +0.1 

7.78 

.35 

51.6 

-0.4 

1 

Apr.  10J2 

17.19 

.14 

53.1 

0.3 

49.27 

.47 

56.1 

0.9 

16.15 

.16 

41.3    0.0 

7.37 

.33 

60.9 

1 

1 

0.0 

20J2 

17.06 

.11 

53.5 

0.4 

48.83 

.40 

55.0 

1.3 

16.01 

.13 

41.8    0.0 

7.06 

.31 

49.8 

1.4 

30.8 

16.96 

.08 

53.9 

0.5 

48.46 

.33 

.'>3.5 

1.7 

15.90 

.10 

41.1    0.0 

6.76 

S7 

48.2 

1.8 

May  10.1 

16.90- 

-.04 

54.5 

0.6 

48.19 

.22 

51.6 

2.0 

15.81 

.06 

41.1  H).i 

6.51 

jasi 

46.8 

9.2 

20.1 

16.88 

.00 

55.8 

0.7 

48.01 

.12 

49.5 

3.j 

15.78  ■ 

-.02 

41.0    0.0 

6.31 

.17 

43.8 

9.6 

1 

30.1 

F 

16.90  +.04 

56.0 

0.9 

47.95  - 

-.01 

47.3 

3.3 

15.78  +.03 

41.0    0.0 

6.17 

.11 

41.1 

9.9 

June   9.0 

16.97 

.08 

56.9 

0.9 

48.00  +.10 

44.9 

2.4 

15.83 

.07 

41.0    0.0 

6.08- 

-.05 

38.1 

3.1 

19.0 

17.07 

.12 

57.9 

1.0 

48.16 

.82 

48.5 

2.4 

15.93 

.11 

41.0  +0.1 

6.06  +.01 

34.9 

3.2 

29.0 

17.82 

.16 

58.9 

1.1 

48.43 

.32 

40.1 

3.3 

16.05 

.15 

41.1    0.1 

6.10 

.07 

31.6 

3.3, 

iulj    9.0 

17.40 

.19 

60.0 

1.1 

48.80 

.41 

37.8 

8.2 

16.82 

.19 

41.8    0.1 

6.20 

.13 

88.8 

3.3, 

'           18.9 

17.61 

.22 

61.8 

1.1 

49.86 

.50 

35.7 

S.0 

16.43 

.23 

41.3    0.2 

•  6.35 

.18 

85.0 

3.3, 

28.9 

17.84 

.25 

68.8 

1.0 

49.80 

.58 

33.8 

1.8 

16.67 

.25 

41.5    0.2 

6.56 

.23 

81.9 

3.0 

Aug.   7.9 

18.10 

.26 

63.8 

0.9 

50.42 

.64 

38.8 

1.5 

16.98 

.27 

41.7    0.2 

6.82 

.3b 

10.0 

9.6 

17.9 

18.37 

.26 

64.1 

0.8 

51.09 

.70 

30.8 

1.2 

17.81 

.29 

41.9    0.1 

7.13 

.32 

16.6 

2.2' 

1           27.8 

1 

18.65 

.29 

64.8 

6.6 

51.81 

.74 

89.7 

0.9 

17.50 

.30 

42.0    0.1 

7.47 

.36 

14.G 

1.8 

jsiept.  6.8 

18.95 

.30 

65.4 

0.4 

52.57 

.77 

39.0 

0.6 

17.81 

.32 

42.1  +0.1 

7.84 

.38 

13.1 

i.:i 

16.8 

19.85 

.30 

65.7  +0.2 

53.36 

.79 

88.6- 

-0.2 

18.13 

.32 

42.1     0.0 

8.23 

.40 

18.1 

-0.0! 

26.7 

19.55 

.30 

65.8 

0.0 

54.15 

.80 

88.5- 

fO.l 

18.46 

.33 

48.1  -0.1 

8.64 

.41 

11.8 

0.0 

Oct.     6.7 

19.85 

.30 

65.7  H).2| 

54.95 

.79 

88.9 

0.5 

18.79 

.33 

41.0     0.3 

9.05 

.41 

18.1 

+0.7 

10.7 

80.14 

.29 

65.4 

0.4 

55.73 

.77 

89.5 

0.9 

10.12 

.32! 

41.7    0.3 

9.46 

.40 

13.1 

1.3 

26.7 

80.43 

a» 

64.0 

0.6 

5<;.49 

.74 

30.6 

1.2 

19.44 

.32 

41.5    0.3 

0.85 

.33 

14.7 

1.9 

Nov.   5.6 

80.70 

.96 

64.8 

0.8 

57.81 

.69 

.'W.O 

1.6 

19.75 

.30 

41.8    0.3 

10.81 

.34 

16.0 

9.4 

15.6 

80.95 

.24 

63.3 

0.9 

57.80 

.W 

33.7 

1.9 

20.04 

.28 

40.9    0.3 

10.53 

.30 

10.5 

2.8 

25.6 

21.17 

.31 

68.4 

0.9 

58.45 

.54 

35.8 

2.2 

80.31 

.25 

40.7    0.2 

10.81 

.2:. 

88.5 

3.2 

Dec.    5.6 

1 

81.37 

.18 

61.5 

1.0 

58.95 

.45 

38.1 

2.4 

80.55 

.23 

40.5    0.2 

11.03 

.19 

25.8 

3.4 

1 

15.5 

81.53 

.14 

60.5 

0.9 

59.34 

.34 

40.0 

2.6 

80.76 

.18 

40.3  -0.1 

11.19 

.12 

8:).3 

3.5 

25.5 

81.<M 

..o! 

59.6 

0.9 

50.68 

.22    43.8 

3.6 

80.93 

.13 

40.3    0.0 

11.28 +.05 

38.8 

3.5 

35.5 

81.78  +.05 

58.8  -0.8 1 

69.78  +.09!  45.0  +2.7 1 

81.03 +.09 

40.3    0.0 

11.30- 

-.oe|  36.3  -*-3  3  1 
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APPAJRENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ifpmn 

6  Geminorum. 

•  Piazzi 

vii.  67. 

• 

a  Geminorum 
{Castor.) 

« 

a  Canis  Minoris.     | 
{Proeyon.)           \ 

MIKMMM 

Sdkut 
Date. 

1 

Btghi 
AsoeMkm. 

Declinatioii 
ITotOl 

lUght 

DeelinatioD 
North, 

Right 
Asc^iaion. 

Declination 
North, 

Bight 
AAcension. 

Beclinfttion 
North, 

h     m 

7  12 

o 

22 

12 

h     m 

7  17 

68  43 

h     m 

7  26 

o 

32 

# 

9 

h     m 

7  32 

O            t 

5  32 

Jao.     0.5 

8 

32.71  +.16 

54.1  -0.9 

A 

40.92  +.3;^ 

17.2  4«.4 

29.90  +.19 

55.1  -H).4 

8 

39.69  +.16| 

58'V  -1.3 

10.5 

32.85 

.11 

54.0 

0.0 

41.18 

JM> 

19.7 

9.6 

30.06 

.14 

55.6 

0.6 

39.83 

.19 

57.5    1.1 

30.5 

32.94  +.06 

54.0  -H).l 

41.32 +.07 

22.4 

9.6 

30.17 

.06 

56.2 

0.7 

39.93 

.07 

56.4    1.0 

30.5 

32.97 

.00 

54.2 

0.9 

41.33- 

-.05 

25.0 

9.6 

30.22  +.09 

57.0 

0.6 

39.97  +.09 

55.5    0.8 

Feb.    9.4 

32.95- 

•.05 

54.5 

0.3 

41.22 

.17 

27.5 

9.4 

30.21- 

-.03 

57.8 

0.6 

39.96- 

-.03 

54.9    0.6 

10.4 

32.88 

.09 

54.8 

0.4 

40.09 

.96 

29.8 

9.1 

30.15 

.08 

58.7 

0.6 

39.90 

.07 

54.3    0.4 

,Bfar.    1.4 

32.77 

.13 

55.2 

0.4 

40.66 

.37 

31.8 

1.8 

30.04 

.13 

50.5 

0.8 

39.81 

.11 

54.0    0.3 

1           11.3 

32.62 

.15 

55.6 

0.4 

40.25 

.44 

33.4 

1.4 

29.90 

.16 

60.3 

0.7 

39.68 

.14 

53.8  -0.1 

21.3 

32.46 

.17 

56.0 

0.3 

39.78 

.48 

34.6 

0.9 

29.73 

.16 

60.9 

0.6 

39.54 

.15 

53.8    0.0 

31.3 

32.29 

.17 

56.3 

0.3 

39.29 

.50 

35.3  +0.5 

29.54 

.19 

61.5 

0.4 

39.37 

.16 

53.9  +0.1 

Apr.  10.3 

32.12 

.17 

56.6 

0.9 

38.79 

.49 

35.5 

0.0 

29.35 

.16 

61.8 

0.3 

39.21 

.16 

54.1    0.3 

90.2 

31.96 

.15 

56.8 

0.9 

38.31 

.46 

35.2  -0.5 

29.17 

.17 

62.0  +0.1 

39.06 

.15 

54.4    0.4 

30.2 

31.82 

.13 

56.9 

0.1 

37.87 

.41 

34.5 

1.0 

29.01 

.15 

62.0 

0.0 

38.92 

.13 

54.8    0.4 

Mmy  10.2 

31.71 

.10 

57.0  40.1 

37.49 

.34 

33.3 

1.4 

28.88 

.19 

61.9  -0.9 

38.80 

.10 

55.3    0J( 

20.2 

31.63 

.06 

57.1 

0.0 

37.19 

.96 

31.8 

1.7 

28.78 

.08 

61.6 

0.3 

38.71 

.07 

55.9    0.6 

30.1 

31.58- 

-.03 

57.1 

0.0 

36.97 

.17 

29.9 

9.0 

28.72- 

-.04 

61.2 

0.4 

38.66 

.04 

56.5    0.7 

June   9.1 

31.58+.0!» 

57.1 

0.0 

36.85- 

-.07 

27.7 

9J9 

28.70 

.00 

60.7 

0.5 

38.63- 

-.01 

57.3    0.6 

19.1 

31.62 

.06 

57.0 

0.0 

36.83  +.03 

25.4 

9.4 

28.72  +.04 

60.1 

0.6 

38.65  +.03 

58.0    0.8 

20.0 

31.70 

.10 

57.0 

0.0 

36.91 

.13 

22.9 

9.5 

28.79 

.09 

50.5 

0.6 

38.69 

.06 

58.9    0.8 

Joly    9.0 

31.81 

.13 

56.9  -0.1 

37.10 

J» 

20.4 

9.5 

28.89 

.13 

58.8 

0.7 

38.77 

.10 

59.7    0.8 

10.0 

31.96 

.17 

56.9 

0.1 

37.37 

.39 

17.9 

9.5 

29.04 

.10 

58.1 

0.7 

38.89 

.13 

60.5    0.8 

29.0 

32.14 

.90 

56.8 

0.1 

37.74 

.41 

15.4 

9.4 

29.22 

.90 

57.4 

0.7 

39.03 

.16 

61.3    0.7 

Aag.   7.9 

32.35 

.93 

56.7 

0.1 

38.19 

.49 

13.0 

9.3 

29.43 

S3 

56.7 

0.7 

39.20 

.18 

61.9    0.6 

17.9 

32.59 

.95 

56.5 

0.9 

38.71 

.56 

10.8 

9.1 

29.68 

.96 

55.9 

0.6 

39.40 

SI 

62.5    0.5 

27.0 

32.85 

•97 

56.3 

0.3 

39.30 

.63 

8.8 

1.9 

29.95 

M 

55.2 

0.8 

39.62 

.93 

62.9    0.3 

Sept.  6.9 

33.13 

.99 

56.0 

0.3 

39.95 

.67 

7.1 

1.6 

30.24 

.31 

54.4 

0.8 

39.86 

.95 

63.1  -10.1 

16.8 

33.43 

.30 

55.6 

0.4 

40.65 

.79 

5.6 

1.3 

30.56 

.39 

53.6 

0.8 

40.13 

.97 

63.1  -o.l 

26.8 

33.74 

.33 

55.1 

0.5 

41.39 

.75 

4.4 

1.0 

30.89 

.34 

52.8 

0.8 

40.41 

.99 

62.8    0.4 

Oct     0.8 

34.07 

.33 

54.5 

0.6 

42.15 

.77 

3.5 

0.7 

31.24 

.35 

52.1 

0.8 

40.70 

.30 

62.3    0.6 

16.7 

34.40 

.33 

53.9 

0.7 

42.93 

.78 

3.1  -0.3 

31.00 

.36 

51.3 

0.7 

41.00 

.31 

61.6    0.9 

26.7 

34.74 

.34 

53.2 

0.7 

43.72 

.78 

3.0  40.1 

31.97 

.37 

50.6 

0.6 

41.31 

.31 

60.6    1.1 

Nor.    5.7 

35.07 

.33 

52.5 

0.7 

44.49 

.76 

3.3 

0.5 

32.34 

.37 

50.0 

0.6 

41.63 

.31 

59S.   1.3 

15.7 

35.40 

.38 

51.8 

6.7 

45.24 

.72 

4.0 

0.9 

32.70 

.35 

49.5 

0.4 

41.93 

.30 

58.1     1.4 

25.6 

35.71 

.30 

51.2 

0.6 

45.94 

.67 

5.2 

1.4 

33.05 

.34 

49.1 

0.3 

42.23 

.99 

56.6    1.5 

D^c.    5.6 

3G(I0 

.97 

50.6 

0.5 

40.58 

.60 

6.8 

1.7 

33.37 

.31 

48.9  -O.l 

42.51 

.96 

55.1     1.5 

15.G 

36.25 

.94 

50.1 

0.4 

47.13 

.51 

8.6 

9.0 

33.66 

.97 

48.9  -M.i 

42.75 

.93 

53.6    1.5 

25.6 

36.47 

.19 

40.8 

0.3 

47.59 

.40 

10.8 

9.a 

33.92 

.93 

49.1 

0.3 

42.97 

.19 

52.2    1.4 

35.5 

36.64 

K14 

49.6  -0.1 

47.04  +.98 

13.2  +9.5 

34.12 +.18*  49.5  •H).4 

43.14  +.15|  50.9  -1.3^ 

'» 

37 
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AP 

PAREP 

n' 

PLA( 

)£S 

FOR' 

PEB 

.TRAJ 

W> 

ITTK  UPJ 

rerr  at 

IHHIN< 

STON. 

Mean 
Solar 
Dftto. 

3  Geminorum 
(Pollux.) 

* 

• 

• 
^  Geminorum. 

1 

*3Ur8BMajori8( 

[H.) 

15 

Argus  («.) 

1 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Decttnatlon 
North. 

Bight 
Asoeialoa. 

Declination 
North, 

Bight 
Asoensioii. 

DecUnation 
South.     , 

1 

li     m 

7  37 

o 

28 

19 

h     m 

7  45 

o 

27 

5 

h 
8 

m 

0 

68  50' 

h 
8 

m 

2 

O            1    1 

23  56 

JftD.     0.5 

s 
33.04  -(-.aq 

53.9  40.1 

s 
43.88  +.90 

35.1 

0.0 

8 

10.99  4.43 

39.0  49.9 

8 

8.82  4.17 

13.8  49.8 

10.5 

33.21 

.14 

54.1 

0.3 

44.06 

.15 

35.2  40.9 1 

11.36 

.31 

41.3 

9.4 

8.96 

.19 

16.6    9.8 1 

20.5 

.33.33 

.09 

54.4 

0.5 

44.18 

.10 

35.4 

0.4 

11.61 

.19 

43.8 

9.6 

9.06 

.07 

19.3    9^ 

30.5 

33.38  +.03{ 

55.0 

0.6 

44.25  4.04 

35.9 

0.5 

11.74  4.06 

4Q.5 

9.6 

9.10  4.09 

21.8    9.4! 

Feb.    9.4 

33.38- 

-.09 

55.6 

0.7 

44.26- 

-.01 

36.4 

0.6 

11.73- 

-.07 

49.1 

9.6 

9.09- 

-.03 

24.1     9.9 

19.4 

33.34 

•07 

56.3 

0.7 

44.22 

.06 

37.1 

0.7 

11.59 

.10 

51.6 

9.4 

9.03 

.06 

26.2    1.9 

Mar.    1.4 

33.24 

.19 

67.0 

0.7 

44.13 

.11 

37.7 

0.7 

11.35 

ja9 

54.0 

9J9 

8.93 

.19 

27.9    1.5' 

1 

11.3 

33.10 

.15 

57.7 

0.6 

44.01 

.14 

38.4 

0.6 

11.01 

.38 

56.0 

1.8 

8.79 

.15 

29.2    1.9 

21.3 

32.94 

.17 

58.3 

0.6 

43.85 

.16 

39.0 

0.6 

10.60 

.44 

57.7 

1.4 

8.63 

.17 

30.2    0.8 

31.3 

32.77 

.18 

58.8 

0.5 

43.69 

.17 

39.6 

OJi 

10.13 

.48 

58.9 

1.0 

8.45 

.18 

30.8    0.4 

Apr.  10.3 

32.59 

.18 

59.2 

0.3 

43.51 

.17 

40.0 

0.4 

9.64 

.49 

59.6  40.5 

8.26 

.19 

31.1  40.1 

20.2 

32.41 

.10 

59.5 

0.9 

43.34 

.16 

40.3 

0.3 

9.15 

.48 

59.8 

0.0 

8.08 

.18 

31.0-0.3; 

30.2 

32.26 

.14 

59.6  40.1 1 

43.19 

.14 

40.5  4«.l 

8.68 

.45 

59.6 

-0.5 

7.90 

.17 

30.6    0.6 

May  10.2 

32.J2 

.19 

59.7 

0.0 

43.05 

.19 

40.6 

0.0 

8.25 

.40 

58.9 

0.9 

7.74 

.15 

29.8    1.0 

20.2 

32.02 

.08 

59.5  -0.9 

42.95 

.06 

40.6  -0.1 

7.89 

.33 

57.7 

1.4 

7.60 

.19 

28.7    1.3 

1 

30.1 

31.96 

.04 

59.3 

0.9 

42.88 

.05 

40.4 

OJi 

7.59 

J35 

56.1 

1.7 

7.60 

.09 

1 

27.3    1.5 

June   9.1 

31.93- 

-.01 

59.0 

0.3 

42.85- 

-.01 

40.2 

0.3 

7.38 

.16 

54.2 

9.0 

7.42 

.06 

25.6    1.8 

19.1 

31.95 -f. 03 

58.7 

0.4 

42.86  4.03 

39.9 

0.3 

7.26- 

-.07 

52.0 

9.3 

7.38- 

-.03 

23.7    9.0, 

29.0 

32.00 

.07 

58.2 

0.4 

42.91 

.07 

39.6 

0.4 

7.24  4.09 

49.6 

9.5 

7.37  4.01 

21.7    9.1 

July    9.0 

32.10 

.11 

57.8 

0.5 

42.99 

.10 

39.1 

0.4 

7.31 

.19 

47.1 

9.6 

7.39 

.04 

19.5     9.9 

19.0 

32.23 

.15 

57.3 

0.5 

43.12 

.14 

38.7 

0.5 

7.48 

J21 

44.4 

9.7 

7.45 

.08 

17.3     9.9 

29.0 

32.39 

.18 

56.7 

0.6 

43.27 

.17 

38.2 

0.5 

7.73 

.30 

41.7 

9.7 

7.54 

.11 

15.1    9Ji 

Aug.   7.0 

32.58 

.91 

56.1 

0.6 

43.46 

.90 

37.6 

0.6 

8.08 

.39 

39.1 

9.6 

7.67 

.14 

13.0    9.0 

* 

17.9 

32.81 

JM 

55.5 

0.6 

43.67 

.33 

37.0 

0.6 

8.51 

.46 

36.5 

9Ji 

7.83 

.17 

11.0     1.8 

27.9 

33.06 

.98 

54.8 

0.7 

43.92 

J96 

36.3 

0.7 

9.01 

.54 

34.0 

S.4 

8.02 

JM 

9.3    1.5 

Sept.  6.0 

33.34 

.99 

54.1 

0.7 

44.16 

jm 

35.6 

0.8 

9.58 

.60 

31.7 

ftJi 

8.24 

.83 

7.9    1J9 

16.8 

33.64 

.31 

53.4 

0.8 

44.47 

.30 

34.8 

0.8 

10.22 

.66 

29.7 

1.9 

8.49 

J» 

6.9    0.8 

26.8 

33.95 

.38 

52.6 

0.8 

44.79 

.38 

34.0 

0.9 

10.90 

.71 

27.9 

1.6 

8.76 

JM 

6.3  -0.3 

Oct.    6.8 

34.29 

.34 

51.7 

0.8 

45.11 

.33 

33.1 

0.9 

11.63 

.75 

26.4 

1.3 

9.05 

.90 

6.2  40.1 

16.7 

34.63 

.35 

50.9 

0.8 

45.45 

J5 

32.2 

0.9 

12.40 

.77 

25.2 

0.9 

9.36 

.31 

6.6    0.6 

1 

26.7 

34.99 

.35 

50.1 

0.8 

45.81 

.35 

31.3 

0.9 

13.18 

.79 

24.5 

0.6 

9.67 

.39 

1 
7.5    l.l 

Nor.  ^.7 

35.34 

.35 

49.3 

0.7 

46.16 

.35 

30.4 

0.9 

13.97 

.79 

24.1 

-0.1 

10.00 

.38 

8.8    1.6 

15.7 

35.69 

.35 

48.6 

0.7 

46.51 

.35 

29.6 

0.8 

14.75 

.77 

24.2  40.3 

10.32 

.38 

10.7    9.0 

25.6 

36.03 

.33 

48.0 

OJi 

46.86 

.33 

28.9 

0.6 

15.51 

.73 

24.8 

0.8 

10.63 

.30 

12.8    9.» 

Dec.    5.6 

36.35 

.30 

47.5 

0.4 

47.18 

.31 

28.3 

0.5 

16.21 

.67 

25.7 

1.9 

10.92 

.98 

t5.3     9.6 

15.6 

36.64 

.97 

47.2  -0.9 

47.47 

.97 

27.9 

0.3 

10.85 

.60 

27.1 

1.6 

11.18 

.94 

18.0     9.8 

25.6 

36.89 

.33 

47.1 

0.0 

47.73 

.93 

27.6  -0.1 

17.40 

.50 

28.9 

9.0 

11.40 

J» 

20.8    9.6 

35.5 

37.10  -l-.is 

47.2  40.9 

47.94  4.19 

27.6  40.1 

17.85  4-.39 

31.1 

49.3 

1 1.58  4.15.  23.7  44.8  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

ArguB. 

*1  Draconis. 

a 

,  Hydrtc. 

•d  Urae 

, _, 

Majoria. 

Mean 
Solar 
Date. 

1 

1 

Bight 
Aacenaion. 

DeclinatioD 
South. 

Bight 
Aacenaion. 

DeclinatioD 
North, 

Bight 
Aaoonaion. 

Bight 
Aacenaian. 

DeclinatioD 
North. 

South. 

h     m 

9  13 

o         / 

56  44 

h     m 

9  18 

o 

81 

52 

h     m 

9  2.1 

O            1 

8    6 

h     m 

9  23 

70  22 

Jan.     0.6 

8 

42.62  +.31 

14.9  +3.5 

a 
53.95fl.35 

58.3  +1.9 

a 
20.98  +.95 

25.4  +9.3 

14.78  +.64 

64.4 

+1.5 

10.6 

42.89 

.23 

18.5     3.7 

55.19  1.11 

G0.5 

9.3 

21.21 

.91 

27.7     9Ji 

15.37    .54 

66.1 

1.9 

20.6 

43.07 

.14 

22.3    3.8 

56.18    .84 

63.0 

9.7 

21.40 

.16 

29.8    9.0 

15.85    .49 
16.20    .98 

68.2 

9.3 

30.5 

43.18  +.06 

26.1     3.8 

56.87    .53 

65.9 

9.0 

21.54 

.11 

31.7    1.8 

70.7 

9.5 

Feb.    9.5 

43.20- 

-.09 

29.8    3.6 

57.24+  .99 

68.9 

3.0 

21.63 

.06 

33.5    1.6 

16.42    .15 

73.3 

9.7 

19.5 

43.14 

.10 

33.4    3.5 

57.30-  .09 

72.0 

3.0 

21.67 +.091 

35.0    1.4 

16.49  +.01 

76.1 

JL8 

Mar.    1.4 

43.00 

.17 

36.7    3.2 

57.06    .30 

75.0 

9.9 

21.66- 

-.03 

36.2    1.1 

16.44  -.19 

78.8 

9.7 

11.4 

42.80 

.83 

39.7    9.8 

56.53    .66 

77.8 

9.7 

21.61 

.06 

37.2    0.9 

16.26    .93 

81.5 

9.5 

21.4 

42.54 

.96 

42.4     9.4 

55.74    .89 

80.3 

9.3 

21.53 

.10 

37.9    0.6 

15.97    .33 

83.9 

9.9 

31.4 

42J24 

.39 

44.6    S.0 

54.74  1.06 

82.4 

1.9 

21.42 

.19 

38.4    0.4 

15.59    .41 

65.9 

1.9 

Apr.  10.3 

41.91 

.35 

46.4    1.5 

53.58  1.91 

84.1 

1.4 

21.29 

.13 

38.7  +0.1 

15.15    .47 

87.6 

1 
1.5' 

20.3 

41.55 

.36 

47.7    1.0 

52.31  1.9^ 

85.2 

0.8 

21.16 

.14 

38.7  -0.1 

14.66    .50 

88.9 

1.0 ' 

30.3 

41.18 

.37 

48.5  +«.5 

50.99  1.33 

85.8  +0.3 

21.02 

.14 

38.5    0.3 

14.15    .51 

89.6 +0.5  II 

May  10.3 

40.82 

.36 

48.7    0.0 

49.67  1.30 

85.8  -0,3 

20.89 

.13 

38.2    0.5 

13.64    .50 

89.8 

0.0  : 

20.2 

40.46 

.35 

48.5  -0.5 

48.39  iJa 

85.2 

0.8 

20.76 

.19 

37.6    0.7 

13.16    .40 

89.6-0^  J 

30.2 

40.13 

.39 

47.8    1.0 

47.21  1.19 

84.1 

1.4 

20.65 

.10 

36.8    0.8 

12.71     .49 

88.8 

1 

1.0 

June   9.2 

39.82 

.99 

46.5    1.5 

46.17    .97 

82.5 

1.8 

20.57 

.06 

36.0    1.0 

12.32    .35 

87.5 

1.5- 

19.1 

39.55 

.95 

44.8    1.9 

45.29    .79 

80.5 

9.3 

20.50 

.06 

34.9    1.1 

12.01    JB8 

85.8 

1.9 

29.1 

39.32 

.90 

42.7    9.3 

44.60    .58 

78.0 

9.6 

20.45- 

-.09 

33.8    1.9 

11.77    .90 

83.8 

"! 

July    9.1 

39.14 

.15 

40.3    3.6 

44.12    .37 

75.2 

9.9 

20.44- 

-.01 

32.6    1.9 

11.61    .11 

81.4 

9J» 

19.1 

39.01 

.10 

37.6  -9.8 

43.86  -.14 

72.2 

3.1 

20.44  +.09 

31.4    1.9 

]1.55-*.Q9 

78.8 

9.B 

29.0 

38.94- 

-.04 

34.7    3.0 

43.83  +.09 

68.9 

3.3 

20.48 

.05 

30.2    IS 

11.58  +.07 

75.9 

9.9 

Aug.   8.0 

38.94  +.03| 

31.7    3.0 

44.04    .39 

65.6 

3.4 

20.54 

.08 

29.0    1.1 

11.69    .17 

72.9 

3.0 

18.0 

39.00 

.09 

28.7    3.0 

44.47    .55 

62.2 

3.4 

20.63 

.10 

28.0    l/i 

11.91    J» 

69.8 

3.1 

28.0 

39.12 

.16 

25.8    2.8 

45.13    .77 

58.8 

3.3 

20.75 

-.13 

27.1    0.8 

12.21     .35 

66.7 

3.1 

Sept.  6.9 

39.32 

.83 

23.0    fL6 

46.00    .96 

55.5 

3.9 

20.90 

.16 

26.4    OJi 

12.60    .43 

63.6 

3.0 

16.9 

39.58 

.99 

20.7    9.9 

47.08  1.17 

52.3 

3.0 

21.08 

.19 

26.0  -0.3 

13.08    .&i 

60.6 

9.9 

26.9 

39.90 

.35 

18.7    1.7 

48.35  1.35 

49.4 

9.8 

21.29 

.99 

25.9  +0.1 

13.63    .50 

57.8 

9.7 

Oct.    6.8 

40.28 

.40 

17.2    1.9 

49.79  1.51 

46.8 

9.5 

21.53 

.95 

26.1    0.4 

14.26    .66 

55.1 

9.5 

16.8 

40.71 

•44 

16.3  -0.6 

51.37  1.65 

44.5 

9.1 

21.79 

J98 

26.7    0.8 

14.96    .79 

52.8 

9S 

26.8 

41.17 

.48 

16.0    0.0 

53.08  1.75 

42.6 

1.6 

22.08 

3) 

27.7    1.1 

15.71    .78 

50.8 

1.8. 

Nov.   5.8 

41.66 

.49 

16.4  +0.7 

54.87  1.89 

41.2 

IJ9 

22.39 

.39 

28.9    1.4 

16.51    .81 

49.2 

1.4 

15.7 

42.16 

.SO 

17.4    1.3 

56.72  1.85 

40.3 

0.6 

22.71 

.33 

30.5    1.7 

17.33    .83 

48.0 

0.9 

25.7 

42.66 

.48 

19.1     1.9 

68.57  1.84 

40.0  -0.1 

23.04 

.33 

32.4    9.0 

18.17    .83 

47.4 

-^.4 

Dec.    5.7 

43.13 

.45 

21.3     9.5 

60.38  1.77 

40.2  +0.5 

23.36 

•39 

34.5    9.1 

18.99    .61 

47.2  +^1  1 

15.7 

43.56 

.41 

24.1    3.0 

62.10  1.65 

41.0 

1.1 

23.67 

.30 

36.7    9«3 

19.79    .70 

47.6 

0.6 

25.6 
35.6 

43.94 

.35 

27.2    3.3 

63.68  1.48 

42.3 

1.5 

23.96 

07 

39.0    9.3 

20.52    .vo 

48.5 

1.1 

44.25  4.97 

30.7  +3.6 

65.0741.98 

44.2  +1.9 

24.22 +.94 

41.3  +9.9 

21.17  +.61 

49.0  +1.6  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeaD 
Solar 
Date. 

0  UraiB  M ajoris. 

e 

Leonia. 

f* 

Leonia. 

a  Leonia. 
{Regulus.) 

Bight 
Aaeenaton. 

Dedlnatloii 
Nwth. 

Bight 
AieeuioiL 

Df^ftHnatlon 
NorUL 

lUght 
AflG^aion. 

DecUnation 
North, 

Bight 

Declination 
NortK 

li     m 

9  24 

o 

52 

14 

h     m 

9  38 

o         / 

24  21 

h     m 

9  45 

26  35 

h     m 

10     1 

0       1 

12  34 

ian.    0.6 

8 

21 .75 +.39 

72.0  +0.7 

s 
38.57 +.30 

28.5 

-0.8 

8 

32.38  +.31 

73.6  -0.7 

36.47  +.99 

II 

76.9  -1.5 

10.6 

22.11 

.33 

72.9 

1.1 

38.84 

M 

27.9 

0.5 

32.67 

.97 

73.0 

0.4 

36.74    JS» 

74.8     1.9 

20.6 

22.41 

.96 

74.1 

1.4 

39.08 

.91 

27.5  -0.9 

32.91 

.93 

72.7  -0.1 

36.98    .91 

73.7    1.0 

30.5 

22.64 

.10 

75.7 

1.7 

39.26 

.16 

27.4 

+0.1 

33.11 

.17 

72.8  40.9 

37.17    .17 

72.8    0.7 

Feb.    9.5 

22.79 

.11 

77.6 

1.9 

39.39 

.10 

27.6 

0.3 

33.25 

.11 

73.1 

0.4 

37.32    .19 

72.2    0.5 

19.5 

22.66  +.03 

79.6 

9.0 

39.47  +.05 

28.1 

0.5 

33.33 

.06 

73.7 

0.7 

37.41    .07 

71.9  -0.9 

9 

Mar.    1.4 

22.85- 

-.04 

81.6 

9.1 

39.49 

.00 

28.7 

0.7 

33.36  +.01 

74.4 

0.8 

37.45  +.09 

71.8    0.0 

11.4 

22.77 

.11 

83.7 

9.0 

39.47- 

-.04 

29.5 

0.8 

33.34- 

-.04 

75.3 

1.0 

37.45  -.09 

71.9  +0.9 

21.4 

22.64 

.16 

85.6 

1.8 

39.40 

.08 

30.4 

0.9 

33.28 

.08 

76.3 

1.0 

37.41    .06 

72.2    0.4 

31.4 

22.45 

.90 

87.4 

i.e 

39.30 

.11 

31.3 

0.9 

33.19 

.11 

77.4 

1.0 

37.34    .06 

72.7    0.5 

Apr.  10.3 

22.23 

.93 

88.8 

1.3 

39.18 

.13 

.12.2 

0.9 

3:).06 

.13 

78.4 

1.0 

37.24    .11 

73.2    0.5 

20.3 

21.99 

.95 

90.0 

1.0 

39.05 

.14 

33.0 

0.8 

32.93 

.14 

79.3 

0.9 

37.12    .19 

73.8    0.6 

30.3 

21.75 

.95 

90.8 

0.0 

38.90 

.14 

33.8 

0.7 

32.78 

.14 

80.1 

0.7 

37.00    .19 

74.4    0.6 

Maj  10.3 

21.50 

.91 

91.2  40.9 

38.76 

.14 

34.4 

0.6 

32.64 

.14 

80.7 

0.6 

36.88    .19 

75.0    0.6 

20.9 

21J27 

JB 

91.3  -0.9 

38.63 

.19 

34.9 

0.4 

32.50 

.13 

81.2 

0.4 

36.76    .11 

75.6    0.5 

30.2 

21.06 

.19 

90.9 

0.5 

38.52 

.11 

35.2 

0.3 

32.38 

.11 

81.6 

0.9 

36.65    .10 

76.1     0.5 

iuD«  9.2 

20,89 

.15 

90.2 

0.9 

38.42 

.06 

35.4  +0.1 

32.28 

.09 

81.7  +0.1 

36.56    .09 

76.6    0.5 

19.1 

20.75 

.11 

89. 1 

1J2 

38.35 

.06 

35.4 

-0.1 

32.20 

.07 

81.7  -0.1 

36.48    .07 

77.0    0.4 

29.1 

20.66 

.07 

87.8 

1.5 

38.30 

.03 

35.3 

0.9 

32.15 

.04 

81.5 

0.3 

36.42    .05 

77.3    0.3 

July    9.1 

20.61- 

-.09 

86.1 

1.8 

38.28- 

-.01 

35.0 

0.4 

32.12- 

-.09 

81.1 

0.5 

36.39  -.03 

77.6    0.9 

19.1 

20.61  +.09 

84.2 

9.0 

38.28  +.09 

34.5 

0.5 

32.11  +.01 

80.5 

0.6 

36.37    .00 

77.8  +0.1 

29.0 

20.66 

.07 

82.1 

9.9 

38.32 

.05 

33.9 

0.7 

32.14 

.04 

79.8 

0.8 

36.38 +.09   77.8    0.0 

Aug.  8.0 

20.75 

.19 

79.9 

9.3 

38.38 

.06 

33.2 

0.8 

32.20 

.07 

79.0 

1.0 

36.42    .05   77.7-0.9 

18.0 

20.89 

.16 

77.5 

9.4 

38.48 

.11 

32.3 

i.O 

32.29 

.10 

77.9 

1.1 

36.48    .06 

77.5    0.3 1 

28.0 

21.08 

.91 

76.0 

9.5 

^.60 

.14 

31.3 

1.1 

32.40 

.13 

76.7 

1.3 

36.57    .11 

77.1    OJS 

8«pt  6.9 

21.31 

.96 

72.5 

9.5 

38.76 

.17 

30.1 

1.3 

32.55 

.17 

75.4 

1.4 

36.69    .14 

76.5    0.7 

16.9 

21.59 

.30 

70.0 

9.5 

38.94 

.90 

28.7 

1.4 

32.74 

J» 

73.9 

1.5 

36.84    .17 

75.7    0.9 

26.9 

21.92 

.35 

67.6 

9.4 

39.16 

.83 

27.3 

1.5 

32.95 

JQ 

72.3 

1.7 

37.03    J90 

74.7    1.1 

Oct.    6.8 

22.28 

.30 

65.2 

9.3 

39.41 

.96 

25.7 

1.6 

33.20 

.96 

70.5 

1.8 

37.24    .93 

73.5    1.3 

1 

16.8 

22.69 

.49 

63.0 

9.1 

39.69 

.99 

24.0 

1.7 

33.46 

.99 

68.8 

1.8 

37.49    M 

• 

72.1    1.5 

26.8 

23.13 

.45 

61.0 

1.9 

40.00 

.39 

22.2 

1.8 

33.79 

.39 

66.9 

1.9 

37.77    .99 

70.6    1.6 

Not.   5.8 

23.60 

.48 

59.3 

1.6 

40.33 

.34 

20.4 

1.8 

34.13 

.34 

65.0 

1.8 

38.07    .31 

66.8    1.8 

15.7 

24.09 

.49 

57.8 

1.3 

40.69 

.36 

18.7 

1.7 

34.48 

.36 

63.2 

1.8 

38.40    .33 

67.0    1.9 

25.7 

24.58 

.50 

56.7 

0.9 

41.05 

.36 

17.0 

i.6 

34.85 

.37 

61.5 

1.6 

38.74    .34 

65.1     1.9 

1 

Dee.    5.7 

1 

25.08 

.48 

56.0 

0.5 

41.41 

.36 

15.4 

i.5 

35.22 

.37 

60.0 

1.5 

39.08    .34 

63.2    1.9 

15.7 

25.56 

.46 

55.7  -0.1 

41.76 

.34 

14.1 

1.3 

35.58 

.35 

58.6 

1.9 

39.42    .33 

61.4    1.8 

25.6 

26.00 

.49 

55.9  +0.4 

42.10 

.39 

12.9 

1.0 

35.92 

.33 

57.5 

1.0 

39.74    .3l|  59.7    1.6. 

35.6 

20.40  +.37 

56.5  +0.8 

42.40  +.98 

12.0  -0.7 

36.23  +.9^ 

56.7 -0.7 1 

40.04 +j»   58.1  -1.5; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

11  ArgUB. 

I  Leonifl. 

a  Ursie  Majoris 

« 

6  Leonis. 

IfMn 
SoUr 

D»t6. 

Aioenshm. 

Declination 
B(nah. 

Right 
Aseension. 

Declination 

Bight 
Ascenskm. 

Declination 
North, 

Bight 
AacMUion. 

Declination 
Nmlh. 

h     m 

10  40 

O           1 

59    0 

h     m 

10  42 

o        t 

11  12 

h     m 

10  55 

62  25 

h     m- 

11    7 

0 

21 

12 

ian.    0.7 

8 

8.54  +.44 

tt 

38.0  +9.9 

8 

34.64  +.39 

62I5  -1.7 

8 

53.02  +.59 

•1/ 
59.0 

0.0 

20.93  +.34 

68'.0 

-1.6 

10.6 

8.95    .38 

41.1     3.3 

34.95    .98 

60.9    1.5 

53.58    .53 

59.3  +0.6 1 

21.26    .31 

66.7 

1.9 

90.6 

9.30    .31 

44.5    3.5 

35.21    .95 

59.5    1.9 

54.09    .47 

60.2 

1.1 

21.55    .98 

65.6 

0.0 

30.6 

9.58    JM 

48.1     3.7 

35.44    .90 

58.5    0.9 

54.53    .39 

61.6 

1.6 

21.81     .94 

64.9 

0.5 

Feb.    9.6 

9.78    .16 

51.8     3.7 

35.62    .16 

57.7    0.6 

54.88    .31 

63.4 

9.0 

22.03    .19 

64.6  -0.1  1 

19.5 

9.90    .06 

55.6    3.7 

35.76    .11 

B7.2    .04 

55.14    .91 

65.7 

9.3 

22.19    .14 

64.7 

1 
+0.9' 

I 

Mar.    1.5 

9.94  +.ot 

50.3     3.6 

35.84    .06 

56.9  -0.1 

55.30    .11 

68.1 

9.5 

22.31    .09 

65.0 

0.5 

11.5 

9.91  -.06 

62.8    3.4 

35.88  +.0E^ 

56.0  -fO.l 

55.36  +.09 

70.7 

9.6 

22.38  +.04 

65.6 

0.7 

21.5 

9.82    .19 

66.1    3.1 

35.88  -.03 

57.2    0.3 

55.34  -.07 

73.4 

9.6 

22.40    .00 

66.4 

0.9 

31.4 

9.67    .18 

69.1     9.8 

35.84    .05 

57.6    0.5 

55.23    .14 

75.9 

9.5 

22.39  -.03 

67.3 

1.0 

Apr.  10.4 

9.46    .93 

71.7     9.5 

35.78    .08 

58.1    0.6 

55.05    .91 

78.3 

9.3 

22.34    .06 

68.4 

1.1 

20.4 

9.21    .96 

74.0    9.0 

35.69    .09 

58.7    0.6 

54.81    .96 

80.4 

1.9 

22.26    .08 

69.4 

1.1 

30.3 

8.94    .99 

75.8    1.6 

35.59    .10 

59.4    0.7 

54.53    .30 

82.2 

1.6 

22.17    .10 

70.5 

1.0 

May  10.3 

8.64    .31 

77.2    l.l 

35.48    .11 

60.0    0.6 

54.22    .33 

83.6 

1.1 

22.06    .11 

71.5 

0.9 

20.3 

8.32    .33 

78.1    0.6 

« 

35.37    .11 

60.7    0.6 

53.89    .33 

84.5 

0.7 

21.95    .11 

n,z 

0.8 

30.3 

7.99    .38 

78.4  +0.1 

35.26    .10 

61.3    0.6 

53.56    .33 

84.9  •HI.9 

21.84    .11 

73.1 

0.7 

Jane   9.2 

7.68    .31 

78.3  -0.4 

35.16    .09 

61.8    0.5 

53.24    .31 

84.9  -0.3 

21.73    .11 

73.7 

0.5; 

19.2 

7.37    .30 

77.7    0.9 

35.07    .08 

62.3    0.4 

52.94    .99 

84.3 

0.8 

21.63    .10 

74.1 

P.3| 

29.2 

7.07    .98 

76.6    1.3 

35.00    .07 

62.7    0.4 

52.66    .95 

83.3 

1.9 

21.53    .09 

74.3 -^.l! 

Jalj    9.2 

6.81    .95 

75.0    1.7 

34.93    .05 

63.1    0.3 

52.43    .91 

81.9 

1.6 

21.45    .07 

74.3 

-0.1. 

19.1 

6.57    .91 

73.1    9.1 

34.89    .03 

63.3  +0.1 

52.24    .17 

80.0 

9.0 

21.39    .05 

74.1 

0.3 

29.1 

6.38    .17 

70.9    9.4 

34.87  -.01 

63.3    0.0 

52.09    .19 

77.8 

9.4 

21.34    .04 

73.8 

0.5 

Aug.   8.1 

6.24    .11 

68.3    9.6 

34«W^+.0l 

63.3  -0.1 

52.00    .06 

75.3 

9.7 

21.32 -.01 

73.2 

0.7 

18.0 

6.16  -.05 

65.6    9.8 

34.89    .04 

63.1    0.3 

51.96  -.01 

72.5 

9.9 

21 .32 +.01 

72.4 

0.9 

28.0 

6.13  +.01 

62.7    9.8 

• 

34.94    .06 

62.7    0^ 

51 .99 +.06 

69.4 

3.1 

21.35    .04 

71.4 

1.1 

Sept.   7.0 

6.18    .08 

59.9    9.7 

35.02    .09 

62.1    0.7 

52.08    .19 

66.2 

3.9 

21.40    .07 

70.2 

1.3 

17.0 

6.30    .16 

57.3    9.6 

35.13    .13 

61.3    0.9 

52.23    .19 

62.9 

3.3 

21.49    .10 

68.8 

1.5 

26.9 

6.49    .93 

54.8    9.3 

35.27    .16 

60.3    1.1 

52.45    .96 

59.6 

3.3 

21.61    .14 

67.2 

1.7 

Oct.     0.9 

6.76    .30 

52.7    1.9 

35.45    M 

59.1     1.3 

52.74    .33 

56.2 

3.3 

21.77    .18 

65.4 

1.9 

16.9 

7.10     .37 

51.0    1.4 

35.66    .93 

57.6    1.5 

53.10    .39 

53.0 

3.9 

21.98    jsa 

63.4 

9.0] 

1 

9G.9 

7.50    .49 

49.9    0.9 

35.91    .97 

56.0    1.7 

53.52    .45 

49.9 

9.9 

22.21    .96 
22.49    .99 
22.80    .33 

61.3 

9.9 

Not.    5.8 

7.95    .47 

49.3  -0.3 

36.20    .30 

54.2    1.9 

54.01    .51 

47.1 

9.7 

59.1 

9.3 

15.8 

8.44    .50 

49.3  4^.3 

36.50    .33 

52.2    9.0 

54.55    .56 

44.6 

S.3 

50.8 

9.3 

1           25.8 

8.06    .59 

50.0    1.0 

36.83    .34 

50.2    9.1 

55.13    .59 

42.4 

1.9 

23.13    .34 

54.5 

9^2 

Dec.    5.7 

9.48    .59 

51.3    1.6 

37.18    .34 

48.1    9.0 

55.74    .61 

40.8 

1.4 

23.48    .36 

52.4 

9.1 

15.7 

10.00    JM 

53.1    9.9 

37.52    .34 

46.1     9.0 

.')6.36    .63 

39.6 

0.9 

23J^    .30 

50.3 

1.9 

25.7 

10.49    .47 

55.6    9.6 

37.86    .33 

44.1     1.8 

56.97    .60 

39.0  -0.3 

24.20    .35 
24^  +.33 

48.5 

1.7 

1            35.7 

10.94  +.49 

58.4  +3.0 

38.18 +.31 

42.4  -1.6 

57.56  +.57 

3«^.9  +0.9 

46.9 

-1.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

d  Crateris. 

r  Leonis. 

*X  Draconis. 

V  Leonis. 

Hean 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
South, 

lUgfat 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South.     ' 

h     m 

11  12 

o          / 

14    5 

h     ni 

11  21 

O            1 

3  33 

h     m 

11  23 

o 

70 

1 

h     m 

11  30 

O            / 

0    7 

Jan.     0.7 

s 
59.17 +.3S 

19.4  +9.4 

8 

23.98  +.33 

23.6  -9.0 

8 

51.27  +.77 

40.4  -0.1 

s 
26.36  +.33 

16.6  +4.9 

10.7 

59.48    .39 

21.8     9.4 

24.29    .30 

21.6    1.9 

52.03    .72 

40.6  +0.5 

26.67    JO 

18.7     9.0 

20.6 

59.76    .96 

24.2    9.4 

24.58    .97 

19.8    1.7 

52.72    .65 

41.5 

1.1 

26.96    Jr7 

20.6    1.9 

30.6 

60.00    .93 

26.5    9.3 

24.83    .93 

18.2    1.5 

53.33    .56 

42.9 

1.7 

27.22    .94 

22.4    1.6' 

Feb.    9.6 

60.20    .17 

28.7    9.1 

25.04    .19 

16.9    1.9 

53.84    .45 

44.8 

9.1 

27.44    .19 

23.9    1.4 

19.6 

60.35    .13 

30.7    1.9 

25.20    .14 

15.8    0.9 

54.24    .33 

47.1 

9.5 

27.61    .15 

25.2    1.1 

Mar.    1.5 

60.46    .09 

32.6    1.7 

25.33    .10 

15.1    0.6 

54.51    .91 

49.7 

9.7 

27.74    .11 

26.2    0.9 

11.5 

60.52  +.04 

34.1     1.4 

25.40    .06 

14.6    0.4 

54.65  +.08 

52.5 

9.8 

27.82    .07 

26.9    0.6 

21.5 

60.54    .00 

35.4     1.9 

25.44  +.09 

14.3  -0.9 

54.67  -.04 

55.4 

9.9 

27.87  +.03 

27.4    0.4 

31.5 

60.53  -.00 

36.5    0.9 

25.44  -.09 

14.3  +0.1 

54.57    .15 

58.2 

9.8 

27.88  -.01 

27.6  +0.1 

Apr.  10.4 

60.49    .05 

37.3    0.7 

25.41    .04 

14.5    0.9 

54.37    .95 

60.9 

9.5 

27.85    .03 

27.7    0.0 

20.4 

60.4.2    .07 

37.8    0.4 

25.36    .06 

14.8    0.3 

54.07    .33 

63.3 

9.9 

27.81    .06 

27.6  -0J9 1 

30.4 

60.34    .09 

38.1  40.9 

25.28    .08 

15.2    0.5 

53.70    .40 

65.4 

1.8 

27.74    .07 

27.3    0.3 

May  10.3 

60.24    .10 

38.3    0.0 

25.20    .09 

15.7    0.5 

53.28    .44 

67.0 

1.4 

27.66    .08 

26.9    0.4 

20.3 

60.14    .11 

38.2  -0.9 

25.10    .10 

16.2    0.6 

52.82    .47 

68.2 

0.0 

27.57    .00 

26.5    0.5 

30.3 

60.03    .11 

37.8    0.4 

• 

25.00    .10 

16.8    0.6 

52.34    .48 

68.8  +0.4 

27.48    .10 

25.0    0.0 

June   9.3 

50.92    .10 

37.4    0.6 

24.91    .09 

17.4    0.6 

51.86    .47 

69.0  -0.1 

27.38    .09 

25.3    0.6 

19.2 

59.82    .10 

36.7    0.7 

24.81    .09 

18.0    0.6 

51.39    .45 

68.6 

0.6 

27.29    .09 

24.7    0.6 

29.2 

59.73    .09 

35.9    0.9 

24.73    .08 

18.6    0.6 

50.95    .49 

67.7 

1.1 

27.20    .09 

24.1    0.6 

July    9.2 

59.64    .08 

35.0    1.0 

24.65    .07 

19.2    0.5 

50.55    .38 

66.3 

1.6 

27.12    .08 

23.5    0.6 

19.2 

59.56    .07 

34.0    1.0 

24.5a    M 

19.7    0.4 

50.19    .39 

64.4 

9.1 

27.04    .07 

22.9    0.6 

29.1 

59.51    .05 

32.9    1.1 

24.53    .04 

20.1      0.3 

49.90    .96 

62.1 

9.5 

26.98    .06   22.4    0.5 

Aug.   8.1 

59.47    .03 

31.8    1.1 

24.49  -.00 

20.4    0.9 

49.67    .19 

59.5 

9.8 

26.94    .03 

21.9    0.4 

18.1 

59.45 -.01 

30.7    1.0 

24.48    .00 

20.5  +0.1 

49.52    .19 

56.5 

3.1 

26.92  -.01 

21.5    0.3 

28.0 

59.45 +.0S 

29.7    0.9 

24.49  +.09 

20.6  -0.1 

49.44  -.00 

53.3 

3.3 

26.91  +.01 

21.3  -0.1 

Sept.  7.0 

59.49    .06 

2a8.  0.8 

24.52    .05 

20.4    0.3 

49.45  +.05 

49.9 

3.5 

26.94    .04 

21.3  +0.1 

17.0 

50.57    .09 

28.1    0.6 

24..')9    .09 

20.0    0.5 

49.54    .14 

46.3 

3.6 

27.00    M 

21.4    0.3; 

27.0 

59.67    .13 

27.7  -0.3 

24.69    .19 

19.4    0.7 

49.74    .94 

42.6 

3.6 

27.09    .11 

21.8    0.5 

Oct.     6.9 

50.82    .17 

27.5    0.0 

24.83    .16 

18.5    1.0 

50.02    .33 

39.0 

3.6 

27.22    .15 

22.5    0.8 

16.9 

60.01    .91 

27.7  +0.4 

25.01    .90 

17.4     1.3 

50.40    .43 

35.5 

3.5 

27.39    .10 

23.4     1.1 

26.9 

60.24    .94 

28.2    0.7 

25.23    .93 

16.0    1.5 

50.87    .59 

32.1 

3.3 

27.60    .93 

24.6    1.3 

Nov.   5.8 

60.50    .9R 

29.1     l.l 

25.48    .97 

14.4     1.7 

51.44    .00 

28.9 

3.0 

27.85    .96 

26.1     1.6 

1           1o.8 

60.80    .31 

30.3    1.4 

25.77    .30 

12.6    1.9 

52.08    .67 

26.1 

9.6 

38.13    .99 

27.8    1.8 

45.8 

61.12    .33 

31.9    1.7 

26.08    .39 

10.6    9.1 

52.78    .73 

23.7 

9.1 

28.44    .39 

29.7   a.o' 

Dec.    5.8 

61.46    .34 

33.8    9.0 

26.41    .34 

8.5    9.1 

53.54    .77 

21.8 

1.6 

28.77    .33 

31.8    9.1  1 

1 

15.7 

61.80    .34 

35.9    9.S 

26.75    .34 

6.3    9.9 

54.33    .79 

20.4 

1.1 

29.10    .34 

34.0    9.9 

25.7 

62.14    .33 

38.2    9.4 

27.09    .33 

4.1     9.1 

55.12    .78 

19.7  -0.5 

29.44    .33 

36.2    9.9 

35.7 

62.46  +.31 

40.6  +9.4 

27.42  +.39 

2.0  -2.0 

55.89  +.76 

19.5  +0.1 

29.77  +.39 

38.3  +9.1 
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APPiVRENT  PL.VCES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

*P  ChamnloontiB. 

fj  Virginis. 

aS  Crucifl. 

/3  Conri.              | 

MeAn 
Solar 
Date. 

I 

Bight 

DeeUiiatlon 
South. 

Bight 
Afloenaioii. 

DecUnatloii 
NifrtK 

Bight 
ABOftnBimi. 

DeoUnatioD 

Bight 
Aaoen&ioa. 

Dedination 
StnOh. 

h     m 

12  10 

78  36 

li     ni 

12  13 

o       / 

0    2 

h     m 

12  19 

G2  2^ 

h     m 

12  27 

O          1 

22  41 

Jan.     0.7 

8 

54.58+1.18 

1.1  +1.6 

8 

23.84  +.34 

25'6  -9.9 

8 

31.33  +.58 

15.'4  +1.8 

8 

42.24  +.3S 

II 
25.6  +as 

10.7 

55.74  1.11 

2.9 

9.1 

24.17    .39 

23.4    9.1 

31.90    .55 

17.4 

9.3 

42.58    ^ 

ST-O    9.3 

30.7 

56.81  1.01 

5.3 

9.6 

24.48    .30 

21.4     1.9 

32.43    .50 

19.9 

9,7 

42.91    JBt 

30.3    3.4  i 

30.G 

57.76    .88 

8.2 

3.1 

24.76    sn 

19.6    1.7 

32.91    .45 

22.8 

3.0 

43.22    .90 

32.7    9.4 

Feb.    9.6 

58.59    .74 

11.5 

3.4 

25.01    .93 

18.0    1.4 

33.32    .38 

26.0 

3.3 

43.49    JS 

35.1     9.4! 

19.6 

59.2-1    .58 

15.0 

3.6 

25.22    .19 

16.7    \Si 

33.67    .31 

29.4 

3.5 

43.72    J31 

37.4    9.3 

Mar.    1.6 

59.73    .41 

18.7 

3.8 

25.39    .15 

15.7    0.9 

33.94    JM 

33.0 

3.6 

43.91    .17 

39.7    9.1 

11.5 

60.06    JM 

32.6 

3.9 

25.52    .11 

14.9    0.6 

34.14    .16 

36.6 

3.6 

44.05    .Id 

41.7    lai 

21.5 

60.22  +.07 

26.5 

3.8 

25.61    .07 

14.4    0.4 

34.27    .09 

40.1 

3Ji 

44.16    .00 

43.5    1.7 

31.5 

60.21  -.09 

30.3 

3.7 

25.66    .03 

14.2  -0.1 

34.32  +.09 

43.6 

3.4 

44.22    .06 

45.1     1.5 

Apr.  10.4 

60.04    .94 

34.0 

3.6 

25.68  +.01 

14.1  +0.1 

34.31  -.04 

46.8 

3.1 

44.26  +.09 

46.6    1.3 

S0.4 

50.72    .39 

37.4 

3.3 

25.67  -.09 

14.3     0.9 

34.23    .10 

49.9 

9.9 

44.26  -.01 

47.7    1.0  i 

30.4 

59.26    .S9 

40.6 

3.0 

25.64    .04 

14.6     0.3 

34.10    .16 

52.6 

9.6 

44.24    .03 

48.6    0.8 

May  10.4 

58.68    .64 

43.5 

9.6 

25.59    .06 

15.0    0.4 

33.91    .91 

55.0 

9.9 

44.19    .06 

49.3    0.6 

20.3 

57.98    .74 

45.9 

9.3 

25.52    .07 

15.5    0.5- 

33.69    .95 

57.1 

1.8 

44.13    .07 

49.8    0.3 

30.3 

57.19    .83 

47.9 

1.7 

25.44    .06 

16.0     0.6 

33.42    .96 

58.7 

1.4 

44.04    .09 

50.0  +0.1 

June   0.3 

56.32    .8^ 

49.4 

1.9 

25.36    .09 

16.6    0.6 

33.12    .31 

59.8 

0.9 

43.95    .10 

50.0  -0.1 

19.3 

55.40    .94 

50.4 

0.7 

25.27    .09 

17.2    0.6 

32.80    .33 

60.5  +0.4 

43.85    .11 

49.8    0.3 

29.2 

54.44    .96 

50.8  +0.1 

25.17    .09 

17.8    0.6 

32.46    .34 

00.7  -0.1 

43.74    .11 

49.4    0.5' 

JuJy    0.2 

53.48    .9& 

50.7  -0.4 

25.08    .09 

18.4     0.6 

32.12    .34 

60.3 

0.5 

43.62    .11 

48.7    0.7 

19.2 

52.55    .9! 

50.0 

0.9 

24.99    .09 

18.9    0.5 

31.78    .33 

50.6 

1.0 

43.51    .11 

47.9    0.0 

29.1 

51.66    .85 

48J^ 

1.4 

24.91    .08 

49.4    0.4 

31.46    .31 

58.3 

1.5 

43.40    .10 

47.0    1.0 

Aug.   9*1 

50.85    .75 

47.1 

1.9 

24.83    .06 

19.8    0.3 

31.16     .98 

56.6 

1.9 

43.30    .09 

45.9    1.1 

18.1 

50.16    .63 

45.0 

9.3 

24.78    .05 

20.1    0.9 

30.90    .93 

54.6 

9.9 

43.21    .06 

44.8    1.9 

28.1 

49.60    .48 

42.5 

9.6 

24.74  -.03 

20.3  +0.1 

30.70    .17 

52.3 

9.4 

43.15    .05 

43.6     i.9 

Sept.  7.0 

49.20    .30 

39.7 

9.8 

24.72    .00 

20.3  -0.1 

30.56    .10 

49.7 

9.6 

43.11  -.09 

43.5    1.1 

17.0 

48.99  -.1) 

36.8 

3U) 

24.74  +.03 

20.1     0.3 

30.49  -.03 

47.1 

9.6 

43.10  +.01 

41.4    1.0 

27.0 

48.96 +.09 

33.8 

3.0 

24.79    .07 

19.6    0.5 

30.51  +.06 

44.4 

9.6 

43.14    .06 

40.5    0.8  i 

Oct.     7.0 

49.18    .30 

30.9 

9.8 

24.88    .11 

19.0    0.8 

30.01    .15 

41.9 

9.5 

43.21    .10 

39.8    0.6 

t 

16.9 

49.58    .50 

28.1 

9.6 

25.00    .15 

18.0    1.1 

30.81    .94 

39.5 

9J9 

43.33    .14 

39.4-0.3 

1 

26.9 

50.19    .70 

25.7 

3.3 

25.18    .19 

16.9    1.3 

31.09    .33 

37.5 

1.8 

43.50    .19 

1                  ■' 
39.2    0.0 

Nov.   5.9 

50.97    .87 

23.6 

1.8 

25.39    .33 

15.4    1.6 

31.46    .41 

35.9 

1.4 

43.72    .94 

39.4  40.4 

15.Q 

51.93  1.01 

22.1 

1.3 

25.64    .97 

13.7    1.8 

31.91    .48 

34.7 

0.9 

43.98    .38 

40.0    0.8 

25.8 

53.00  l.is 

21.0 

0.7 

25.93    .30 

11.8     9.0 

32.42    .53 

34.1  -0.3 

44.28    .31 

41.0    1.9 1 

Dec.    5.8 

54.17  1.90 

20.6  -o.l 

26.24    .33 

9.7    9.1 

32.98    .57 

34.1  +0.3 

44.60    .34 

42.4    1.5 

15.8 

55.40  1.93 

20.9 +0.6 

2(>.57    .34 

7.5    9.9 

33.57    .59 

34.7 

o:o 

44.95    .35 

1 
44.0     1.8 

25.7     56.64  1.92 

21.8 

1.9 

26.91    .34 

5.3    9J3 

:M.16    .5o|  35.9 

1.5 

45.31    .3G 

46.0    9.1' 

35.7     57.8441.17 

:  23.3  +1.8 

27.25  +.33 

3.1  -9.1 

34.75 +.57|  37.7+9.0 

45.67  +.35 

48.2  +U 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 

« 

% 

DroconiB. 

* 

*32  Camelop.  (foil.) 

12  Can.  Venaticorum. 

0  Virginia. 

Hoan 
Solar 
Date. 

Siffbt 
Aaeenalon. 

Declination 
JToreA. 

Aaconaion. 

Declination 
North. 

Bight 
AjoenaionL 

NorOL 

Bight 
Aaconaion. 

Declination 
South, 

h     m 

12  28 

70  28 

12  48 

o 

84 

5 

h     m 

12  50 

38  59 

h     m 

13    3 

0       1 

4  51 

Jmii.     0.6 

8 

3.32  +.79 

62.7 

-1.0 

s 
15.0549.96 

54.G  -0.9 

8 

4.38  +.40 

68.0 

-1.9 

a 
21.55 +.34 

32.1  +41.9 

10.7 

4.10 

.77 

62.1  -0.C 

17.34  9.97 

54.0  -0.9 

4.78    .39 

66.4 

1.4 

21.88    .3J 

34.2    9.1 

20.7 

4.8G 

.74 

62.1  +<».3 

19.60  9.91 

54.1 

+0.4 

5.17    .38 

65.2 

0.9 

22.21    .3Q 

36.3    9.0 

30.7 

5.57 

.67 

62.8 

0.0 

21.76  9.06 

54.8 

1.0 

5.54    .35 

64.6  -0.3 

22.52    .99 

38.3    1.9 

Fob.    9.G 

6.21 

.50 

64.0 

1.5 

23.73  1.84 

56.2 

1.6 

5.87    .31 

64.5  +0.9 

22.80    .97 

40.0    l.f 

j           19.G 

6.75 

.49 

65.8 

9.0 

25.45  1.56 

58.1 

9.1 

6.17     .97 

65.0 

0.7 

23.05    .93 

41.6    1.4 

'  Mar.    1.6 

7.19 

.3d 

68.1 

9.4 

26.85  1.93 

60.4 

9.5 

6.41     .99 

65.9 

1.1 

23.26    .19 

42.9    1.9 

11.6 

7.51 

.95 

70.7 

9.7 

27.90    .85 

63.2 

9.8 

6.60    .17 

67.2 

1.5 

23.44    .1^ 

43.9    0.9 

,21.5 

7.70 

.13 

73.5 

9.9 

28.5G    .46 

66.1 

3.0 

6.75    .19 

68.8 

1.8 

23.58    .19 

44.7    0.7 

31.5 

7.77  +.01 

76.4 

9.9 

28.82  +.07 

69.2 

3.1 

6.84    .07 

70.7 

9.0 

23.68    .00 

45.3    0.4 

Apr.  10.5 

7.72- 

-.10 

79.4 

9.9 

28.69  -.39 

72.3 

3.0 

6.89  +.03 

72,8 

9.1 

23.75    .05 

45.6  -10.9 

20.5 

7.57 

.90 

82.2 

9.7 

28.17    .69 

75.2 

9.8 

6.89  -.09 

75.0 

9.1 

23.79  +.03 

45.7    0.0 

30.4 

7.32 

.99 

84.8 

9.4 

27.31  l.oi 

77.9 

9.5 

6.86    .05 

77.1 

9.0 

23.81    .00 

45.6  -0.1 

May  10.4 

6.98 

.37 

87.1 

3.1 

2G.14  1.30 

80.3 

9.9 

6.79    .08 

79.1 

1.9 

23.80  -.09 

45.4    0.3 

20.4 

6.58 

.49 

88.9 

1.6 

24.72  1.53 

82.2 

1.7 

6.69    .11 

80.9 

1.7 

23.77    .04 

45.1    0.4 

30.3 

6.13 

.47 

90.4 

1.9 

23.08  1.71 

83.7 

1.9 

6.57    .13 

82.5 

1.4 

23.71    .06 

44.7    0.4 

JuD«   0.3 

5.65 

.49 

91.3 

0.7 

21.30  1.84 

84.6 

0.7 

6.44    .14 

83.8 

1.1 

23.65    .07 

44.2    0.5 

19.3 

5.14 

.51 

91.7  +«.i 

19.41  1.91 

85.0  +0.1 

6.29    .15 

84.7 

0.8 

23.57    .06 

43.7    0.5 

20.3 

4.63 

.50 

91.6  -0.4 

17.48  1.99 

84.9  -0.4 

6.14    .16 

85.3 +0.4 1 

23.48    .09 

43.2    0.6 

July    0.2 

4.14 

.46 

90.9 

0.9 

15.56  1.89 

84.2 

1.0 

5.98    .16 

85.6 

0.0 

23.38    .10 

42.6    0.6 

19.2 

3.67 

.46 

89.7 

1.4 

13.70  1.81 

82.9 

1.5 

5.82    .15 

85.4  -0.3 

23.28    .10 

42.1     6.5 

29.2 

3.22 

.49 

88.1 

1.9 

11.93  1.69 

81.2 

9.0 

5.67    .15 

84.9 

0.7 

23.18    .10 

41.5    0.5 

Aug.  8.2 

2.83 

.37 

85.9 

9.3 

10.31  1.54 

78.9 

9.5 

5.53    .13 

84.0 

1.1 

23.08    .10 

41.0    0.5 

18.1 

2.49 

.31 

83.4 

9.7 

8.86  1.34 

76.2 

9.9 

5.41    .11 

82.7 

1.5 

22.99    .06 

40.6    0.4 

28.1 

2.22 

.94 

80.5 

3.1 

7.62  l.il 

73.2 

3.9 

5.30    .09 

81.0 

1.8 

23.91    .07 

40.2    0.3 

Sfjpt   7.1 

2.02 

.16 

77.2 

3.4 

r>.G3    .86 

69.8 

3.5 

5.22    .06 

79.1 

9.1 

22.85    .05 

40.0  -0.1 

1           17.0 

1.90- 

-.07 

73.7 

3.6 

5.90    .56 

66.2 

3.7 

5.18 -.(8 

76.8 

9.4 

22.82  -.09 

40.0    0.0 

27.0 

1.88 +.03 

70.1 

3.7 

5.47  -.98 

62.4 

3.9 

5.18  +.09 

74.2 

9.7 

22.82  +.09 

40.1  +0.9 

Oct.     7.0 

1.96 

.13 

66.3 

3.8 

5.35 +.04 

58.5 

3.9 

5.22    .07 

71.4 

9.9 

22.86    .06 

40.4    •Ji 

17.0 

2.14 

.99 

62.4 

3.8 

5.55    .37 

54.5 

3.0 

5.31    .19 

68.5 

3.0 

22.94    .10 

41.0    0.7 

i           26.9 

2.42 

.34 

58.6 

3.7 

6.08    .70 

50.6 

3.8 

5.45    .17 

65.3 

9.9 

23.06    .15 

41.9    1.0 

Nor.    5.9 

2.82 

.44 

55.0 

3.5 

6.95  1.03 

46.9 

3.6 

5.64    .99 

62.1 

9.9 

23.23    .19   43.0    1.3; 

1                  1 

15.9 

3.31 

.54 

51.5 

3.3 

8.14   1.34 

43.4 

3.3 

5.89    .97 

59.0 

3.1 

23.45    .94   44.4    1.5 

25.9 

3.89 

.63 

48.4 

9.9 

9.63  1.63 

40.3 

9.9 

6.18    .39 

55.8 

3.0 

93.70    .97 

46.1    1.8 

Dee.    5.8 

4.56 

.70 

45.7 

9.5 

11.40  1.87 

37.6 

9.5 

6.52    .35 

52.9 

9.8 

23.99    .30 

47.9    1.9 

15.8 

5.29 

.75 

43.6 

1.9 

13.38  9.07 

35.4 

1.9 

6.89    .36 

50.2 

9.5 

24.31    .33 

50.0    9.1 

25.8 

6.00 

.78 

41.8 

1.4 

15.53  9.90 

33.7 

1.3 

7.28    .39 

47.8 

9Ji 

24.64    .34   59.1    3.1 

.'«.7 

6.84  +.79 

40.8  -0.8 

17.7849.97 

82.7 -0.7 1 

7.68  +.40 

45.9 

-1.8 

94.98 +.34   54.2+2.1 
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APPAEENT  PLACES. FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Moan 
Holar 
DftV). 

a  Virginis. 
(Spiea.) 

• 
^  Virginis. 

Tj  Ur88B  Majoria 

. 

fj  Bootifl. 

Bight 
AaconaioiL. 

DeoliziAtion 
South, 

Bight 
Aflcenaion. 

DeclinAtitm 
North, 

Bight 
AaoeiMion. 

Bight 

DeclinatUm 
North. 

North, 

h     m 

13  18 

id  29 

h     m 

13  28 

O           1 

0    2 

h     m 

13  42 

o         / 

49  56 

h     m 

13  48 

o         t 

19     1 

Jan.     0.8 

8 

29.13  +.M 

44.6  +9.1 

8 

12.24  +.33 

78.5  -9.9 

a 
31.15  +.44 

39.5  -9.9 

8 

37.15  +.34 

63.3-9^ 

10.8 

29.47    .34 

46.7    9.1 

12.57     .33 

76.3    9.1 

31.60    .45 

37.5 

1.7 

37.50    .34 

61.1    S.1 

ao.7 

29.80    .33 

48.8    9.1 

12.90    .39 

74.3    1.9 

32.05    .44 

36.1 

1.1 

37.84    .34 

59.1    1.7 : 

30.7 

30.12 .  .30 

50.9    9.0 

13.22    .30 

72.5    1.7 

32.48    .43 

35.3  -0.5 

38.17    .39 

57.6    1.3' 

Teb.    9.7 

30.41    .96 

52.8    1.8 

13.51    .98 

70.8    1.5 

32.90    .40 

35.0  +0.1 

38.49    .30 

56.4    0.9 

1 

19.7 

30.67    .94 

54.5    l.C 

13.78    .95 

60.5    1.9 

33.28    .36 

35.5 

0.7 

38.78    .97 

55.7    0.5 

Mar.    l.G 

30.90    .91 

56.1     1.4 

14.01     .22 

68.4    0.9 

33.62    .31 

36.4 

1.9 

39.03    .94 

55.4  -0.1  j 

11.6 

31.09    .17 

57.4    1.9 

14.21    .18 

67.6    0.6 

33.91    .96 

37.9 

1.7 

39.25    .90 

55.6  40.3  i 

21.6 

31.25    .14 

58.5    1.0 

14.37    .14 

67.2    0.3 

34.14    .90 

39.8 

9.1 

39.44    .17 

56.1    0.7, 

31.5 

31.37    .10 

59.3    0.7 

14.50    .11 

66.9  H).l 

34.31    .14 

42.1 

9.4 

39.59    .13 

56.9    1.0 

Apr.  10.5 

31.45    .07 

60.0    0.5 

14.59    .06 

66.9  +0.1 

34.42    .09 

44.5 

9.5 

39.70    .09 

5&0    1.9 

20.5 

31.51    .04 

60.4    0.3 

14.66    .05 

67.1    0.3 

34.48  +.03 

47.2 

9.6 

39.78    .06 

59.3    1.4 

30.5 

31.54  +.09 

60.7  +0.9 

14.69  +.09 

67.5    0.4 

34.49  -.09 

49.8 

0.6 

39.82  +.03 

60.7    IJ, 

Mmy  10.4 

31.54 -.01 

60.8    0.0 

14.70    .00 

68.0    0.5 

34.45    .06 

52.4 

9.5 

39.84    .00 

62.2    1.5 

20.4 

31.52    .03 

60.7  -0.1 

14.69  -.09 

68.6    0.6 

34.36    .10 

54.7 

9.3 

39.83  -.09 

63.7    1.5, 

30.4 

31.49    .05 

60.6    0.9 

14.65    .04 

69.2    0.6 

34.23    .14 

56.9 

9.0 

39.80    .04 

65.1    1.4 

Juo0   9.4 

31.43    .07 

60.3    0.3 

14.60    .06 

69.8    0.6 

34.08    .17 

58.7 

1.6 

39.74    .07 

66.4    IS 

19.3 

31.35    .08 

60.0    0.4 

14.53    .06 

70.5    0.6 

33.90    .19 

60.2 

1.3 

39.66    .09 

67.5    1.1 

29.3 

31.27    .09 

59.5    0.5 

14.45    .09 

71.1    0.6 

33.69    M 

61.2 

0.8 

39.57    .10 

68.5    0.9 

July    9.3 

31.17    .10 

59.0    0.5 

14.35    .10 

71.7    0.6 

33.47    .93 

61.8  +0.4 

39.46    .11 

69.3    0.6  • 

19.2 

31.06    .11 

58.4    0.8 

14.25    .11 

72.2    0.5 

33.24    .93 

62.0  H).l 

39.34    .19 

1 
69.8    0.4 1 

29.2 

30.95    .11 

57.9    0.6 

14.14    .11 

72.7    0.4 

33.01    JO 

61.6 

0J> 

39.21    .13 

70.0  -H).i  < 

Aug.   8J2 

30.84    .11 

57.3    0.6 

14.03    .11 

73.1     0.3 

82.78    .93 

60.9 

1.0 

39.08    .13 

70.0  -0.1 

18.2 

30.74    .10 

56.7    0.6 

13.92    .10 

73.3  +0.9 

32.56    .91 

59.6 

1.4 

38.96    .19 

69.8    0.4 

28.1 

30.65    .08 

56.2    0.5 

13.83    .09 

73.5    0.0 

32.35    .19 

58.0 

1.9 

38.84    .11 

69.2    0.7 

1 

SepL  7.1 

30.58    .06 

• 

55.7    0.4 

13.75    ,01 

73.4  -H>.1 

32.17    .16 

55.9 

9.3 

38.74    .09 

1 

68.3    1.0; 

17.1 

30.53  -.03 

55.4    0.3 

13.70    .04 

73.2    0.3 

32.03    .19 

53.4 

9.6 

38.66    .07 

67.2    1.3; 

27.1 

30.52    .00 

55.2  -0.1 

13.67  -.01 

72.8    0.5 

31.93    .08 

50.6 

9.9 

38.61  -.03 

65.8    1.5 

Oct.    7.0 

30.54  +.04 

55.2  -H).! 

13.69  +.03 

72.2    0.7 

31.87 -.03 

47.5 

2S 

38.59    .00 

64.1     1.8 

17.0 

30.60    .09 

55.4    0.4 

13.74    .08 

71.3    1.0 

31.87 +.03 

44.2 

3.4 

38.61  +.04 

62.2    9.1 

27.0 

30.72    .14 

55.9    0.6 

13.84    .19 

70.2    1.9 

31.93    .10 

40.7 

3.6 

38.68    .09 

60.0     9.3 

Nov.   5.9 

30.88    .18 

56.7    0.0 

13.98    .17 

68.8    1.5 

32.06    .16 

37.1 

3.6 

38.80    .14 

57.6    9.5 

15.9 

3t.08    .93 

57.7    1.9 

14.17    .91 

67.2    1.7 

32.26    .99 

33.4 

3.6 

38.97    .19 

55.0    9.6; 

25.9 

31.33    .97 

59.1    1.5 

14.41     .95 

65.4    1.9 

32.51    .99 

29.9 

3.5 

39.19    JM 

52.3    9.7 

Dec.    5.9 

31.62    .30 

60.7    1.7 

14.68    M 

63.4    9.1 

32.83    .34 

26.5 

3.3 

39.44    .97 

49.6     51.7 

15.8 

.31.93    .39 

62.5    1.0 

14.96    .31 

61.3    9.1 

33.19    .39 

23.3 

3.0 

39.74    .31 

46.9    9.S 

25.8 

32.27    .34 

64.4    9.0 

15.30    .33 

59.1     9.9 

33.60    .49 

20.6 

9.5 

40.06    .33 

44.3    9.5 

35.8 

32.61  +.34 

66.5  49.1 

15.64  +.33 

56.9-2.9 

34.03  +.44 

18.3-9.0 

40.40  +.34 

41.9 -4.31 
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AP 

PARENT 

PLAC 

:jes  for  the  upper  transit  at  wahhington. 

If  can 

8nfair 
Dttto. 

/?  Centauri. 

•  a 

Draconis. 

1 

a  Bootifl. 
•     (Arcturus.) 

0  Bootia. 

, 

♦ 

I 

lUKbt 
AMendcn. 

DecUnatioD 
South. 

lUght 
ABoenaton. 

Declination 
N&rth. 

lUght 
Aacenaion. 

Declination 
JVbftA. 

Bight 
Aacenaion. 

Declination 
North. 

h     m 

13  54 

59  45 

h 

14 

m 

0 

O           / 

64  58 

h     m 

14    9 

O           t 

19  50 

h     m 

14  20 

52  25 

Jan.    0.8 

a 
50.31  +.57 

13.6  +0.6 

8 

56.06  +.58 

43.2  -9.9 

a 
50.88  +.33 

36.6  -4.5 

51.11  +.49 

66.0  -4.e 

1          10.8 

50.88    .57 

14.5 

1.1 

56.66 

.61 

41.2 

1.7 

51.22    .34 

34.3    9.9 

51.55    .45 

63.6    9.1 

;          90.8 

51.45    .56 

15.8 

1.6 

57.28 

.69 

39.9 

1.0 

51.55    .34 

32.2    1.9 

52.00    .46 

61.8    1.5 

1           30.7 

52.00    .54 

17.6 

9.0 

57.90 

.61 

39.2  -0.4 

51.89    .33 

30.5    1.5 

52.46    .45 

60.6    0.9 

Feb.    9.7 

52.52    JW 

19.8 

9.3 

58.49 

.58 

39.1  +0.3 

52.21    .31 

29.2    1.0 

52.90    .43 

60.0 -OJt 

19.7 

53.01*  .46 

22.3 

9.6 

59.05 

.53 

39.8 

0.9 

52.50    .98 

28.4    0.6 

53.32    .40 

60.1  +0.4, 

IMw.    1.7 

53.44    .41 

25.1 

9.8 

59.55 

.46 

41.0 

1.5 

52.77    .95 

28.0-0.9 

63.71    .36 

60.7    0.9 

11.6 

53.83    .35 

28.0 

3.0 

59.98 

.39 

42.8 

9.0 

53.01     .99 

28.1  -H).3 

54.05    .31 

62.0    1.5 

'           21.6 

54.14    .29 

31.0 

3.1 

60.32 

.31 

45.0 

9.4 

53.21     .18 

28.6    0.6 

54.33    .96 

63.7    9.0 

31.6 

54.40    .S3 

34.1 

3.1 

60.59 

ja 

47.6 

9.7 

53.38    .15 

29.3    0.9 

54.56    .90 

65.9    9.3 

Apr.  10.5 

54.60    .17 

37.2 

3.0 

60.76 

.13 

50.5 

9.9 

53.51    .11 

30.4    1.9 

54.74    .14 

68.4    9.6 

90.5 

54.75    .11 

40.2 

9.9 

60.84  +.04 

63.4 

3.0 

63.61    .08 

31.7    1.4 

54.85    .08 

71.1     9.7 

30.5 

54.83  +.05 

43.1 

9.8 

60.84- 

-.04 

66.4 

9.9 

63.67    .05 

33.2    1.5 

54.90  +.03 

73.9    9.8 

May  10.5 

54.85    .00 

45.8 

9.6 

60.76 

*.12 

69.3 

9.6 

53.71  +.09 

34.7    1.5 

54.91  -.09 

76.6    9.7 

1 

90A 

54.88  -.06 

46.3 

9.4 

60.60 

•19 

62.0 

9.5 

53.71  -.01 

36.3    1.5 

64.86    .07 

79.3    9.6 

30.4 

54.73    .11 

50.5 

9.1 

60.38 

.95 

64.4 

9.9 

53.69    .03 

37.8    1.4 

54.76    .19 

81.7    9.3 

Judo    9.4 

54.59    .16 

52.5 

1.7 

60.09 

.31 

66.4 

1.8 

63.64    .06 

39.2    1.3 

64.02    .16 

83.9    9.0 

19.4 

54.41    .31 

54.0 

1.3 

69.77 

.35 

68.0 

1.4 

63.57    .06 

40.4    1.1 

64.44    .19 

85.7    1.6 

1           29.3 

54.18    .95 

55.1 

0.9 

59.40 

.38 

69.1 

0.9 

63.48    .10 

41.5    0.9 

64.24    J» 

67.2    1J9 

Mj    0.3 

53.91    .96 

55.9 

0.5 

59.00 

.40 

69.8  +0.4 

63.38    .11 

42.3    0.7 

64.00    JH 

88.2    0.8 

19.3 

53.63    .30 

66.2  +0.1 

58.59 

.49 

69.9  -0.1 

63.26    .13 

42.9    0.4 

53.75    .96 

88.7  -H).3 

29.2 

53.32    .31 

56.0  -0.4 

58.16 

.43 

69.5 

0.7 

63.12    .14 

43.2  -HJS 

63.48    .97 

88.8  -0.9 

-Aug.   8.2 

53.00    .31 

55.4 

0.8 

67.74 

.41 

68.6 

1.9 

52.98    .14 

43.2  -0.1 

63.21    .97 

88.4    0.6 

18.2 

52.60    .30 

54.3 

1.9 

57.34 

.39 

67.2 

1.7 

52.84    .14 

43.0    0.4 

52.94    .97 

87.5    1.1 

'           28.2 

52.41    .97 

52.9 

1.6 

56.96 

.36 

65.3 

9.1 

62.71    .13 

42.4    0.7 

62.68    J25 

86.1    1.6 

Sept.   7.1 

52.15    .33 

51.2 

1.9 

56.62 

.39 

62.9 

9.5 

52.59    .11 

41.6    1.0 

52.44    J33 

84.3    9.0 

17.1 

51.95    .17 

49.1 

9.1 

56.32 

.96 

60.2 

9.9 

52.49    .09 

40.5    1.3 

62.22    .19 

82.0    9.4 

27.1 

51.80    .11 

46.9 

9.3 

66.09 

.90 

57.1 

3.3 

52.41    .06 

39.0    1.6 

52.06    .15 

79.4    9.8 

Oct.     7.1 

51.74  -.03 

44.5 

9.3 

55.92 

.13 

53.7 

3.5 

52.37  -.09 

37.3    1.9 

51.92    .10 

76.4    3.1 

17.0 

51.75 +.06 

42.2 

9.3 

55.83- 

-.04 

50.0 

3.7 

52.37  +.09 

35.3    9.1 

51.85  -.04 

73.1    3.4 

27.0 

51.86    .15 

39.9 

9.9 

55.83  +.05 

46.2 

3.9 

52.41    .07 

33.1     9.4 

51.84  +.03 

69.6    3.6 

Not.   6.0 

52.05    .94 

37.9 

1.9 

55.92 

.14 

42.3 

3.9 

52.51    .19 

30.6    9.6 

51.90    .09   65.9    3.7  1 

15.9 

52.34    .33 

36.1 

1.6 

56.11 

38.4 

3.8 

52.65    .17 

28.0    9.7 

52.03    .17 

62.2    3.7 . 

25.9 

52.70    .40 

34.7 

1.9 

56.39 

34.6 

3.7 

52.84    .91 

25.2    9.8 

52.24    .93 

58.5    3.7 1 

Dec.  -5.9 

53.14    .47 

33.8 

0.7 

56.77 

.41 

31.0 

3.4 

53.08    .96 

22.4    9.8 

52.60    .30 

54.8    3.5 

15.9 

53.64    .59 

33.3  -0.9 

57.22 

.49 

27.8 

3.0 

53.35    J» 

19.6    9.8 

52.83    .39 

51.4    3.9 

25.8 

54.18    M 

33.4  +0.3 

57.74 

.55 

24.9 

9.0 

53.66    .39    16.8    9.6 
53.99 +.331  14.3-4.4 

53.21    .40 

48.3    9.9 1 

1            35.8 

64.75 +.57 

33.9  +0.8 

68.32  +.50 

22.6 

-9.1 

53.63  +.431  45.7  -9.4  | 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.            ' 

•5  Ursae 

Minoris. 

a'  Centauri. 

e  Bootis. 

a'  Libre.            ,  | 

Mean 
Solar 
Date. 

1 

Bight 
Aflcenaion. 

Declination 
North, 

lUght 
Ascension. 

Declination 

Bight 
Ascension. 

Declination 
Nwth. 

Bight 
Ascension. 

Declination' 
Smdk.      1 

h     m 

14  27 

0       1 

76  15 

h     m 

14  30 

0 

60 

18 

h     m 

14  39 

27  36 

h     m 

14  43 

15  30 

Jan.     0.8 

B 

47.55  +.87 

20.6  -3.3 

B 

57.45  +.55 

7.6  +0.1 

25.07  +.39 

3l'.V  -9.7 

s 
49.60 +.39 

39.3  +1.6 ' 

10.8 

48.47 

.95 

18.5    1.8 

58.01    .57 

7.9 

0.6 

25.40    .34 

29.2    9.3 

49.94    .34 

40.9    1.7 

20.8 

49.45 

1.00 

17.0    1.9 

58.58    .57 

8.8 

1.1 

25.75    .35 

27.0    1.9 

50.28    .34 

42.6    1.7, 

30.7 

50.46 

l.OI 

16.2  -0.5 

59.14    .56 

10.1 

1.5 

26.10    .34 

25.3    1.5 

50.62    .33 

44.4    1.7 

Fob.    9.7 

51.46 

.96 

16.0  +0.9 

59.70    .54 

11.7 

1.9 

26.44    JQ 

24.1     1.0 

50.94    .39 

46.1    1.6 , 

19.7 

52.42 

.99 

16.6    0.8 

60.22    .50 

13.8 

9.9 

26.76    .31 

23.4  -0.5 

51.26    .30 

47.7    IJS 

Mar.    1.7 

53.31 

.KJ 

17.7    1.5 

60.69    .46 

16.1 

9.4 

27.06    .98 

23.2    0.0 

51.55    .98 

49.1     1.4 

ll.r» 

54.08 

.78 

19.5    9.0 

61.13    .41 

18.7 

9.6 

27.33    .95 

23.5  40.5 

51.81     .95 

50.4     1.9 

21.C 

54.74 

.58 

21.7    9.4 

61.51     .35 

21.4 

9.8 

27.57    .99 

24.2    1.0 

52.04    .99 

51.6    1.0 

3].G 

55.24 

.43 

24.3    9.8 

61.83    .30 

24.2 

9.9 

27.77    .18 

25.4    1.3 

52.25    .19 

52.5    0.9' 

Apr.  10.6 

55.59 

.97 

27.2    3.0 

62.10    .94 

27.1 

9.9 

27.94    .15 

26.9    1.6 

52.43    .16 

53.3    0.7 

20.5 

55.78  +.11 

30.3    3.1 

62.31    .18 

30.0 

9.9 

28.06    .11 

28.7    1.8 

52.58    .13 

53.9    0.5 

30.5 

55.80- 

-.05 

33.3    3.1 

62.46    .19 

32.8 

9.8 

28.16    .06 

30.6    9.0 

52.69    .10 

54.3    0.4  > 

Mny  10.5 

55.67 

.31 

36.4    9.9 

62.54  +.06 

35.6 

9.7 

28.21    .04 

32.6    9.0 

52.78    .07 

54.6    0.9 

20.4 

55.39 

.35 

39.2    9.7 

62.57    .00 

38.1 

9.5 

28.24  +.01 

34.7    9.0 

52.84    .05 

54.8  40.1 

30.4 

54.98 

.47 

41.8    9.4 

62.53  -.06 

40.5 

9.9 

28.23  -.09 

36.6    1.9 

52.87  +.09 

54.8    0.0 

/une   9.4 

54.44 

.59 

44.0    9.0 

62.44    .19 

42.6 

9.0 

28.20    .05 

38.5    1.7 

52.88  -.01 

54.8  -0.1 

19.4 

53.81 

.68 

45.8    1.6 

62.29    .16 

44.4 

1.6 

28.13    .08 

40.1     1.5 

52.85    .04 

54.7    0.1 

29.3 

53.09 

.75 

47.1     1.1 

62.09    .99 

45.9 

1.3 

28.04    .10 

41.5    1.3 

52.80    .06 

54.6    0.9 

July    9.3 

52.30 

.61 

47.9  +0.6 

61.84    .97 

47.0 

0.9 

27.93    .19 

42.7    1.0 

52.73    .09 

54.3    0.3 

19.3 

51.47 

.84 

48.2    0.0 

61.56    .30 

47.6  +0.4 

27.80    .14 

43.5    0.7 

52.63    .11 

54.0    0.3 

29.3 

50.62 

.86 

48.0  -0.5 

61.24    .33 

47.9 

0.0 

27.65    .15 

44.0  40.3 

52.52    .19 

53.6    0.4 

Aug.   8J3 

49.76 

.85 

47.2    1.0 

60.90    .34 

47.7  -0.4 

27.49    .16 

44.2    0.0 

52.39    .13 

53.2    0.4 

18.2 

48.92 

.89 

45.9    1.5 

60.56    .34 

47.0 

0.9 

27.33    .16 

44.0  -0.4 

52.25    .14 

52.8    0.4 

28.2 

48.11 

.78 

44.1     9.0 

60.23    .33 

45.9 

1.3 

27.17    .16 

43.5    0.7 

• 

52.11    .13 

52.3    0.5 

1 

Sept.  7.1 

47.36 

.71 

41.9    9.5 

59.92    .99 

44.5 

1.6 

27.01    .14 

42.6    1.1 

51.98    .19 

51.9    0.4 

17.1 

40.6^ 

.63 

39.2    9.9 

59.66    .94 

42.7 

1.9 

26.88    .19 

41.3    1.4 

51.87    .10 

51.5    0.4 

27.1 

46.10 

.53 

36.1    3.9 

59.44    .18 

40.7 

9.1 

26.76    .10 

39.7    1.8 

51.78    .07 

51.1     0.3 

O.l.     7.1 

45.63 

.40 

32.7    3.5 

59.30    .10 

38.4 

9.3 

26.68    .06 

37.8    9.1 

51.r^-.04 

50.9-0.9 

17.0 

45.30 

.96 

29.1    3.7 

59.24  -.09 

36.1 

9.3 

26.64  -.09 

35.6    9.4 

51.70    .00 

50.8    0.0 

27.0 

45.11  - 

-.11 

25.2    3.9 

69.26  +.07 

33.8 

9.3 

26.65  +.03 

33.1     9.6 

51.73  +.05 

1 

50.9  40J9 

Nov.   6.0 

45.07  +.05 

21.3    .3.9 

59.38    .17 

31.6 

9.1 

26.71    .08 

30.3    9.8 

61.81    .10 

51.1     0.4 

16.0 

45.21 

.91 

17.3     3.9 

59.60    J26 

29.6 

1.8 

26.82    .14 

27.4     3.0 

51.94    .15 

51.7    0.6 

25.9 

15.50 

.38 

13.5     .1.7 

59.90    .34 

27.9 

1.5 

27.98    .19 

24.4    3.1 

52.12    .90 

52.4    0.0 

Dec.    5.9 

45.96 

.54 

9.8     3.5 

60.28    .49 

26.5 

1.1 

27.19    .93 

21.3    3.1 

52.34    .95 

53.4     1.1 

15.9 

46.57 

^61 

6.5     3.1 

60.74    .48 

25.7 

0.7 

27.45    .98 

18.2    3.0 

52.61    JN 

54.7    1.3 

25.8 

47.32 

.80 

3.5     9.7 

61.25    .63 

25.2  -0.9 

27.75    .31 

15.4     9.8 

52.9^    .31 

56.1     1.5 

35.8 

48.18 +.89 

1.1  -9.9 

61 .80 +.56 

25.3 

+0.3 

28.07  +.33 

12.7  -9.5 

53.24  +.33 

67.7  +1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

*/3  Ursc  Minoris. 

P  Bootis. 

3  Librie. 

/I*  Bootifl. 

8nUr 
■      Date. 

1 

1 

1 

1 

Right 
Ascenaion. 

OecIiMtioil 
yortlL 

Bight 
AMensioB. 

DecUnation 
North. 

Right 
ABoenaion. 

Declixiatioo 
South, 

Right 
AaceoBiou. 

Declination 
Xorth, 

h     m 

14  51 

74  39 

h     m 

14  57 

40  53 

h     m 

15  10 

o         / 

8  54 

h     m 

15  19 

O            / 

37  48 

isD.    0.6 

• 

3.91  +.74 

71.3  -9.6 

• 
8.24  +.34 

22.4  -9.9 

8 

8.72  +.30 

42.6  +1.7 

8 

40.02  +.31 

75.6  -3.0 

,           10.b 

4.70 

.89 

68.9    9.1 

8.60    .36 

19.7    9.5 

9.03    .33 

44.7    1.7 

40.34    .34 

72.8    9.6 

20.8 

5.56 

.68 

67.1     1.5 

8.97    .38 

17.5    9.0 

9.36    .33 

46.1     1.7 

40.70     .36 

70.4    2.9 

30.8 

6.46 

.90 

65.9    0.8 

9.36    .38 

15.8     1.4 

9.69    .33 

47,7    1.6 

41.06    .37 

68.5    1.6 

Feb.    9.7 

7.37 

.90 

65.4  -0.1 

9.74    .37 

14.6     0.8 

10.01     .39 

49.3    l;5 

41.43    .36 

67.1     1.1 

19.7 

8.25 

.86 

65.6  +0.5 

10.10     .35 

14.1  -0.9 

10.32    .30 

50.7    1.3 

41.78    .35 

66.3  -0.5 

Mar.    1.7 

9.08 

.79 

66.5    1.9 

10.45    .33 

14.1  +0.3 

10.62    .98 

51.9    1.1 

42.13    .33 

66.1  +«.i 

11.7 

9.84 

.70 

67.9    1.7 

10.76    .30 

14.8    0.9 

10.89    .96 

52.9    0.9 

42.44    .30 

66.5    0.7 

21.6 

10.49 

.50 

69.9    3.9 

11.04    .96 

15.9     1.4 

11.14     .94 

53.7    0.7 

42.73    .97 

67.4    1.1 

31.6 

11.01 

.46 

72.4    3.6 

11.28     .39 

17.5     1.8 

11.37    .91 

54.3    0.4 

42.98    JO 

68.8    1.6  > 

Apr.  10.6 

11.41 

.38 

75.1     9.9 

11.48    .17 

19.5    9.1 

11.56    .18 

54.6    0.9 

43.20    .90 

70.6    3.0 

20.5 

11.66 

.18 

78.2    3.1 

11.63    .13 

21.8     9.4 

11.73    .15 

54.7  +«.l 

43.38    .16 

72.8    9.9 

30.5 

11.76  -I-.04 

81.3    3.1 

11.74    .09 

24.3    9.5 

11.87    .12 

54.7  -0.1 

43.51    .11 

75.1    9.4 

May  10.5 

11.73- 

-.10 

84.3    3.0 

11.80 +.04 

26.9    9.6 

11.98    .10 

54.6    0.9 

43.61    .07 

77.6    9.5 

1           20.5 

11.56 

.33 

87.3    3.9 

11.83    .00 

29.4    9.5 

12.06    .07 

54.3    0.3 

43.66  +.03 

60.2    9.5! 

30.4 

11.26 

.36 

90.1     9.6 

11.81  -.03 

31.8     9.4 

12.12    .04 

54.0    0.4 

43.67    .00 

82.7    9.4 

June   9.4 

10.84 

.47 

92.5    9.3 

11.76    .07 

34.1     9.9 

12.14  +.01 

53.6    0.4 

43.65  -.04 

85.0    9.3 

19.4 

10.33 

M 

94.6    1.9 

11.67    .10 

36.2    1.9 

12.14  -.03 

53.2    0.4 

43.59    .08 

87.2    3.0 

29.4 

9.72 

.64 

96.2    1.4 

11.55    .13 

37.9    1.6 

12.10    .05 

52.8    0.4 

43.49    .11 

89.1     1.7 

Jul/    9.3 

j 

9.05 

.70 

97.4    0.9 

11.40    .16 

39.3    1.9 

12.04    .07 

52.3    0.4 

43.37    .14 

90.7    1.4 

19.3 

8.:i2 

.75 

98.0  +0.4 

11.22    .18 

40.3    0.8 

11.96    .10 

51.9    0.4 

43.21    .17 

91.9    1.0 

29.3 

7.55 

.77 

98.1  -0.1 

11.03    .90 

40.9  +0.4 

11.85    .19 

51.5    0.4 

43.a3    .19 

92.7    0.6 

Aug.   8.2 

6.77 

.78 

97.7    0.7 

10.82    J31 

41.1      0.0 

11.73    .13 

51.1     0.4 

42.84    .90 

93.2  +0.9 ! 

18.2 

5.90 

.77 

96.8    1.3 

10.60     .92 

40.8  -0.5 

11.59    .14 

50.8    0.3 

42.63    J91 

93.2  -0.2 

28.2 

5.22 

.74 

95.3    1.7 

10.39    .91 

40.2    0.9 

11.45    .14 

50.5    0.3 

42.41     .91 

92.8    0.6- 

1 

Sept.  7.2 

4.50 

.70 

93.4    8.8 

10.18    .90 

39.0    1.4 

11.31     .13 

50.2    0.9 

42.20    .90 

91.9    1.1 

17.1 

3.83 

.63 

91.0    3.6 

9.99    .18 

37.4     1.8 

11.18     .13 

50.1  -0.1 

42.01    .19 

90.7    1.5 

1           27.1 

,   3.23 

.54 

88.2    3.0 

9.82    .i:» 

35.5    9J3 

11.07    .09 

50.0    0.0 

41.83    .16 

89.0     1.9 

Oct.     7.1 

2.74 

.44 

85.0    3.3 

9.69    .11 

33.1     9.5 

lUOO     .06 

50.1  +0.9 

41.68    .13 

86.9    9.3 

17.1 

2.35 

.33 

81.5    3.6 

9.61    .06 

30.4    9.8 

10.95  -.03 

50.4    0.3 

41.58    M 

84.4     9.6 

27.0 

2.09 

.19 

77.8    3.8 

9.57  -.01 

27.4     3.1 

10.96 +.03 

50.8    0.5 

41.52 -.03 

81.7    9.0 

Nov.   6.0 

1.98- 

-.05 

73.9     3.9 

9.59  +.a> 

24.2    3.3 

11.00     .07 

51.5    n.e 

41.51 +.09 

78.7     3.1 

'           16.0 

2.01  +.10 

70.0     3.9 

9.67    .11 

20.8    3.5 

11.10     .19 

52.3    1.0 

41.57    .08 

75.4     3.3 

25.9 

2.19 

.96 

66.1     3.8 

9.81    .17 

17.3     3.5 

11.25    .17 

53.4     1.9 

41.(i8    .14 

72.0    3.4 

Dec.    5.9 

2.53 

.41 

62.3     3.6 

10.01     .93 

13.8     3.5 

11.45     .93 

54.7     1.4 

41.84    .0) 

68.C    3.4 

15.9 

3.01 

.55 

58.8    3.3 

10.26    .98 

10.4     3.3 

11.69    M 

56.2    1.5 

42.07    .85 

or. 2    3.3 

25.9 

3.63 

.67 

55.6    9.9 

10.56    .%} 

7.2    3.0 

11.97    .«> 

57.H     1.7 

42.:)4    .99 

G2.0    3.1 : 

35.8 

4.35 +.77    52.9 -4.4 1 

10.89  +.35 

4.3  -9.7 

12.27  +.31 

59.5  +1.7 

42.<»  +.33 

5I».0  -9.8 

304 


FUEB  STARS,  1873. 


■ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Vui 

rss  Minoria. 

a  Corons  Borealia. 

a  Serpentia. 

e  Serpentia. 

Mean 
Solar 
Date. 

« 

BS^t 

DecUnation 
North. 

Kight 
Aflocnaion. 

Declinati<Hi 
North, 

Kight 

TWIifi&Mmi 

AaoenaioD. 

DecUnatkNi 
North. 

■ 
1 

North. 

h     m 

15  20 

O            / 

72  16 

h     m 

15  29 

• 

C           1 

27     8 

h     m 

15  37 

o         / 

6  49 

li     m 

15  44 

o         / 

4  51 

Jen.    0.9 

8 

54.49  •I-.56 

54.9  -9.9 

B 

17.02  +.39 

29''4  -9.8 

a 
59.02 +J» 

34.1  -9.9 

a 
27.39  +.97 

39.6 -9.9 

10.8 

55.12 

.68 

52.2    9.5 

17.32    .31 

26.7    9.5 

59.30    .30 

31.9    9.1 

27.68    .30 

37.4    9.1 

90.8 

55.84 

.74 

50.0     1.9 

17.65    .33 

24.3    9J9 

59.61    .31 

29.8    1.9 

27.98    .31 

35.4    1.9 

30.8 

56.60 

.78 

48.4     1.3 

17.98    .34 

22.3    1.8 

59.93    .39 

28.0    1.7 

28.30    .39 

33.7    1.7, 

Feb.    9.8 

57.39 

.79 

47.5  -0.6 

18.32    .33 

20.8    1.3 

60.25    .31 

26.4    1.4 

28.61    .31 

32.1    1.4 

1 

19.7 

58.18 

.77 

47.2  +0.1 

18.65    .39 

19.8    0.8 

60.56    .30 

25.2    1.1 

28.93    .31 

30.8    1.1 

Mar.    1.7 

58.94 

.73 

47.7     0.8 

18.97    .31 

19.2  -0.9 

60.86    SB 

24.3    0.7 

29.23    .99 

29.9    0.7 

11.7 

59.64 

.67 

48.7    1.4 

19.26    SB 

19.3  +0.3 

61.14     .97 

23.8  -0.3 

29.51    .97 

29.3    0.4 

21.7 

60.27 

.58 

50.4    1.9 

19.54    .96 

19.8    0.7 

61.40    .95 

23.6    0.0 

29.78    .95 

29.1  -OA 

31.6 

60.81 

.48 

52.6    9.4 

19.78    .93 

20.8    1.9 

61.64    ja 

23.8  +0.3 

30.08    .93 

29.2  +0.9 . 

Apr.  10.6 

61.24 

.37 

55.1     9.7 

19.99    SO 

22.2    1.5 

61.85    .90 

24.3    0.6 

30.24    SO 

29.6    0.5 

90.6 

61.55 

J95 

58.0    3.0 

20.17    .16 

23.9    1.8 

62.03    .17 

25.0    0.8 

30.43    .18 

30.3    0.7 

30.5 

61.74 

.13 

61.1     3.1 

20.31    .13 

25.8    9.0 

62.19    .14 

26.0    1.0 

30.59    .15 

31.1     0.9 

May  10.5 

61.81  +.01 

64.2    3.1 

20.42    .09 

27.9    9.1 

62.32    .11 

27.1     IS 

30.72    .19 

32.2    la 

20.5 

61.75  - 

-.11 

67.3    3.0 

20.50    .06 

30.1     9.9 

62.42    .08 

28.3    1.9 

30.83    .09 

33.3    1.1 

30.5 

61.59 

.SS 

70.2    9.8 

20.54  +.09 

32.2    9.1 

62.49    .05 

29.6    1.9 

30.91    .06 

34.5    1.9 

June   9.4 

61.31 

.33 

73.0    9.6 

20.55  -.01 

34.3    9.0 

62.53  +.09 

30.8    IS 

30.96  +.03 

35.6    1.9 

19.4 

60.93 

.43 

75.4    9.9 

20.52    .04 

36.2    1.8 

62.53  -^.01 

32.0    1.9 

30.97    .00 

36.8    l.i 

29.4 

60.47 

JO 

77.4    1.8 

20.46    .07 

38.0    1.6 

62.51    .04 

33.2    1.1 

30.95  -.03 

37.8    1.0 

July    9.4 

59.93 

.57 

78.9    1.3 

20.37    .10 

39.5    1.3 

62.46    .07 

34.2    0.9 

30.90    .06 

38.8    0.9 

19.3 

59.33 

.09 

80.0    D.8 

20.26    .13 

40.7    1.0 

62.38    .09 

35.0    0.8 

30.83    .09 

39.6    0.8 

29.3 

58.68 

.08 

80.6  +0.3 

20.12    .15 

41.5    0.7 

62.27    .11 

35.7    0.6 

30.73    .11 

40.3    0.6 

Aug.   6.3 

58.00 

.09 

80.7  -0.9 

19.96    .17 

42.1  40.4 

62.15    .13 

36.3    0.4 

30.61    .13 

40.9    0.4 

18.2 

57.30 

.09 

80.3    0.7 

19.78    .18 

42.3    0.0 

62.01    .15 

36.6  40.9 

30.46    .14 

4IJi    0.3, 

28.2 

56.61 

.08 

79.3    IS 

19.60    .18 

42.1  -0.3 

61.86    .15 

36.7    0.0 

30.32    .15 

41.4  +0.1 

Sept.  7.2 

55.94 

.66 

77.8    1.7 

19.42    .17 

41.6    0.7 

61.71    .15 

36.7  -0.9 

30.16    .15 

41.4  -0.1 

17.2 

55.30 

.61 

75.8    9.9 

19.25    .16 

40.7    1.1 

61.56    .14 

36.4    0.4 

30.02    .14 

41.2    0.3, 

27.1 

54.72 

.55 

73.4    9.6 

19.10    .14 

39.4    1.4 

61.43    .19 

35.9    0.6 

29.89    .J 

40.7    0.6 

Oct.     7.1 

54.21 

.46 

70.5    3.0 

18.97    .11 

37.8    1.8 

61.33    .09 

35.1    0.0 

29.78    m\ 

40.1    0.8 

17.1 

53.79 

.37 

67.3    3.4 

18.88    .07 

35.8    9.1 

61.26    .05 

34.1     1.1 

29.70    M 

39.2    1.0 

27.1 

53.47 

.95 

63.8    3.6 

18.83  -.03 

33.5    9.4 

61.22  -.01 

32.8    1.4 

29.67  -.01 

38.0    1J9 

Nov.   6.0 

53.28- 

-.13 

60.1    3.8 

18.83  +.03 

31.0     9.7 

61.24  +.04 

31.3    1.6 

29.68  +.03 

36.7    1.5 

16.0 

53.22 

.00 

56.2    3.9 

18.89    .08 

28.2    9.9 

'61.30    .09 

29.6    1.8 

29.73    J» 

35.1    1.7 

26.0 

53.28  +.14 

52.3    3.9 

18.99    .13 

25.2    3.0 

61.41    .14 

27.6    9.0 

29.84    a3 

33.2    1.0 

Dec.    5.9 

53.49 

.2: 

48.4     3.8 

19.15    .18 

22.1    3.1 

• 

61.57    .18 

25.6    9.1 

29.99    JO 

31.3    9.0 

15.9 

53.83 

.40 

44.8    3.6 

19.36    .23 

lt).l     3.0 

61.78    .99 

23.4    9.9 

30.19    .99 

29.2    9.1 

1 

25.9 

54.30 

.53 

41.3    3.Q 

19.61      .97 

16.1     9.0 

62.02    .96 

21.1     9.9 

30.43    .96   27.0    9.1 

35.9 

54.86  -I-.69 

38.3  -9.8 

19.90  +.30 

13.2-2.7    62.30+^1  18.9 -9.9 1 

30.71 +.96   24.9-9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASIDNGTON. 

1 

*(UrsiB  Minoru. 

e  CoroniB  Borealis. 

6 

Scorpti. 

P^  Scorpii. 

Hesn 

Solar 

■       Date. 

Bight 

OeoUnation 
North. 

Biitht 

Deelinatloii 
Iforth, 

Bigfht 
Asoenaion. 

DeeUnatloB 
South, 

Bight 
AsoensioD. 

Declination 
South. 

h     m 

15  48 

O            / 

78  10 

1l     m 

15  52 

O           / 

27  14 

h     m 

15  52 

o 

22 

15 

15  58 

o         / 

19  27 

Jan.     0.9 

8 

34.98  +.71 

48.4  -3.1 

8 

18.13 +.97 

49.5  -9.9 

8 

47.45  +.30 

94.9  +0.0 

8 
1.14  +.99 

18.1 

+1.0 

10.9 

35.77    .88 

45.5    S.7 

18.49    .30 

39.8    9.6 

47.76 

.39 

95.9 

i.i 

1.44 

.31 

19.9 

1.1 

90.8 

36.70    .96 

43.1    9.1 

18.73    .39 

37.3    9.3 

48.09 

.34 

96.3 

1.9 

1.76 

.33 

90.4 

1.9 

30.8 

37.73  1.06 

41.9    1.5 

19.06    .33 

35.9    1.9 

48.43 

.34 

97.5 

1.9 

9.10 

.34 

91.6 

1.9 

Fab.    9.8 

38.83  1.11 

40.0    0.9 

19.39    .33 

33.5    1.4 

48.78 

.34 

98.8 

1.9 

9.44 

.34 

99.9 

1.9 

1           19.8 

39.96  1.18 

30.5  -4.9 

19.79    .33 

32.4    0.9 

49.19 

.33 

30.0 

1.9 

9.77 

.33 

94.1 

1.9 

Mar.    1.7 

41.06  1.08 

39.6  +0.5 

90.04    .31 

31.8  -0.4 

49.44 

.33 

31.9 

1.1 

3.10 

.39 

95.9 

l.l 

11.7 

49.19  1.01 

40.4    1.1 

90.35    J» 

31.7  -H).9 

49.76 

.30 

39.3 

1.1 

3.40 

.30 

96.9 

1.0 

21.7 

43.06    M 

41.8    1.7 

90.63    .97 

39.1     0.7 

50.05 

.98 

33.3 

1.0 

3.70 

M 

97.1 

0.8 

31.6 

43.99    .77 

43.8    9.9 

90.89    JH 

33.0    1.1 

50.32 

.96 

34.9 

0.8 

3.97 

J» 

97.9 

0.7 

Apr.  lO.G 

44.69    M 

46.9    9.6 

91.19    .S3 

34.3    1.5 

60.57 

.94 

35.0 

0.7 

4.91 

.94 

98.6 

0.6 

S0.6 

45.16    .44 

48.9    9.9 

91.39    .18 

36.0    1.8 

60.79 

J91 

35.7 

0.6 

4.44 

.91 

99.1 

0.5 

<           30.6 

45.51    .96 

51.9    3.1 

91.49    .15 

37.9    9.0 

50.99 

.18 

36.3 

0.6 

4.63 

.18 

99.5 

04 

May  10.5 

45.69  -(-.oe 

55.1    3.1 

91.69    .19 

40.0    9.9 

51.16 

.15 

36.8 

0.5 

4.80 

.15 

99.8 

0.3 

90.5 

45.67  -.11 

58.9    3.1 

91.79    .08 

49.3    9.9 

51.99 

.19 

37.9 

0.4 

4.94 

a9 

30.1 

0.9 

30.5 

45.47    .SB 

61.9    9.9 

91.78    .05 

44.5    9.9 

51.99 

.00 

37.6 

0.3 

5.04 

.09 

30.3 

0.9 

June  9.5 

45.11     .45 

64.1    9.7 

91.81  +.01 

46.7    9.1 

51.46 

.05 

37.9 

0.3 

5.19 

.06 

30.4 

0.1 

1           19.4 

44.58    .60 

66.7    9.4 

21.80 -.03 

48.8    9.0 

51.50  +.09 

38.1 

0.9 

5.16  +.09 

30.5  -14.1  1 

99.4 

43.90    .74 

68.9    9.0 

91.76    .06 

50.6    1.8 

51.60- 

-.09 

38.3 

0.1 

5.16- 

'JOl 

30.5 

0.0 

Jaly    9.4 

43.10    .86 

70.7    1.6 

91.68    .09 

59.3    1.5 

51.46 

.05 

38.4  +0.1 

5.13 

M 

30.5 

•.0 

19.3 

42.19    .95 

72.1     1.1 

91.56    .19 

53.7    1.9 

51.39 

.08 

36.5 

0.0 

5.06 

.06 

39^5  HKi  1 

29.3 

41.19  1.03 

73.0    0.6 

91.44    .15 

54.7    0.9 

51.99 

.11 

38.4  -4.1 

4.97 

.11 

30.4 

0.1 

,  Aug.  8.3 

40.14  1.08 

73.4  40.1 

91J88    .17 

56.5    0.6 

51.17 

.13 

38.3 

0.9 

4.85 

.13 

30.9 

0.9 

18.3 

39.04  I.IO 

73.3  -4>.4 

91.11     .18 

55.8 +«J9 

51.09 

.15 

38.1 

0J9 

4.71 

.15 

30.0 

0.9 

28i2 

37.93  1.10 

79.6    0.9 

90.99    .19 

55.9-0.9 

50.86 

.16 

373 

0.3 

4.55 

.16 

99.7 

0.3 

jSept.  7.9 

36.84  1.06 

71.5    1.4 

90.73    .19 

55.5    0.5 

50.70 

.16 

37.5 

0.4 

4.39 

.16 

99.5 

0.3 

'            17.8 

35.78  1.03 

60.8    1.9 

90.55    .18 

54.8    0.9 

50.55 

.15 

37.1 

0.4 

4.94 

.15 

99.1 

0.3 

97  J2 

34.79    .04 

67.7    9.3 

90.38    .16 

53.7    1.3 

50.41 

.13 

36.7 

0.4 

4.10 

.13 

98.8 

0.3 

Oct.     7.1 

33.89    .84 

65.9    9.7 

90.93    .13 

59.9    1.7 

50.99 

.10 

36.3 

0.4 

3.9o 

.10 

98.5 

0.» 

17.1 

33.11    .71 

69.9    3.1 

90.19    .09 

50.4    9.0 

50.91 

.06 

35.9 

0.3 

3.90 

.06 

98.3 

0.9 

97.1 

39.47     55 

S9.0    3.4 

90.05  -.05 

48.9    9.3 

50.17- 

-.01 

35.6 

0.3 

3.86- 

-.09 

98.1  -0.1  1 

;NoT.   6.0 

39.00    .38 

55.4    3.A 

90.09    .00 

45.7    9.6 

50.18  +.04 

35.4  -4.1 1 

3.86 +.03|  98.1 

0.0 

16.0 

31.71 -.19 

51.7    3.8 

90.05  +.05 

43.0    9.8 

50.95 

.09 

35.3 

0.0 

3.99 

M  98.9  •H>.9  1 

96.0 

31.69 -l-U)! 

47.8    3.8 

90.13    .11 

40.1    3.0 

50.37 

.14 

35.4  +0.9 1 

4.03 

.14   98.5 

0.4  1 

Dec.    6.0 

31.79    J31 

44.0    3.8 

90.96    .16 

37.1    3.0 

50.54 

.90 

35.8 

0.4 

4.90 

.19 

99.0 

0.6 

15.9 

39.04    .41 

40.3    3«6 

90.45    .91 

34.0    3.0 

50.70 

Jti 

36.3 

0.6 

4.41 

ja 

99.0 

0.8 

25.9 

39.54    ^9 

3G.8    3.3 

9t).68    jm 

31.0    3.0 

51.09 

jas 

37.0 

0.8 

4.66 

.97,  30.5 

0.9' 

35.9 

33.92 +.76 

33.6  -4.9 

90.94  +.98 

98.1  -4.8 

51 .39 +.31 

374)  +1.0 

4.95 +.»'  31.5+1.1  i| 

39 


310 


FIXED  STARS,  187a. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*« 

Draconis. 

M 

Elerculis. 

*^i  Draconis  (pr.) 

7' 

Draconis. 

Mean 
Solar 
Date. 

• 

Right 
Aaceusion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

17  37 

68  48 

h     m 

17  41 

27  47 

h     m 

17  44 

o 

72 

12 

h     m 

17  53 

51  29 

Jin.     1.0 

8 

38.38  +.18 

48.0  . 

-3.7 

s 

27.18 +.re 

41.0 

-9.9 

s 
8.10 +.17 

29.2 

-3.7 

S 

37.06  +.14 

68.5 

-3.6 

10.9 

38.62 

.39 

44.4 

3.5 

27.36 

.90 

38.1 

9.8 

8.34 

.30 

25.6 

3.5 

37.23 

.90 

64.9 

3.4 

dO.9 

38.96 

.39 

41.1 

.^.9 

27.58 

Mi 

35.3 

9.6 

8.70 

.49 

22.2 

3.9 

37.46 

J96 

61.6 

8.9 

30.9 

39.40 

.48 

38.1 

3.6 

27.84 

.37 

32.8 

9.3 

9.18 

.53 

19.2 

9.8 

37.75 

.31 

58.6 

8.8 

Feb.    9.8 

39.91 

.55 

35.6 

3.3 

28.11 

.39 

30.6 

1.9 

9.76 

.69 

16.6 

9.3 

38.08 

.35 

56.0 

9.4 

19.8 

40.49 

.60 

33.6 

1.6 

28.41 

.30 

28.9 

1.5 

10.42 

.68 

14.5 

1.7 

38.44 

.38 

53.9 

1.8 

Mar.    1.8 

41.12 

.63 

32.3 

1.0 

28.72 

.31 

27.7 

1.0 

11.12 

.73 

13.1 

1.1 

38.83 

.40 

52.4 

1.9 

11.8 

41.76 

.64 

31.6  -0.3 

29.04 

.31 

27.0  -0.4 

11.87 

.75 

12.4 

-0.4 

39.23 

.40 

51.5  -0.5  1 

21.7 

42.40 

.64 

31.6  +0.3 

29.35 

.31 

26.8  +0.1 

12.62 

.74 

12.3  +0.9 

39.64 

.40 

51.3 

+0.1 

31.7 

43.03 

.61 

32.3 

1.0 

29.66 

.30 

27.2 

0.6 

13.35 

.71 

12.9 

0.9 

40.04 

.39 

51.8 

0.7 

Apr.  10.7 

43.62 

.56 

33.6 

1.6 

29.96 

.39 

28.1 

1.1 

14.04 

.66 

14.1 

1.5 

40.42 

.37 

52.8 

1.3 

ao.7 

44.16 

.50 

35.4 

9.0 

30.24 

.97 

29.4 

1.5 

14.67 

.59 

15.8 

8.0 

40.79 

.35 

54.4 

1.9 

30.6 

44.63 

.43 

37.8 

9.5 

30.50 

.96 

31.1 

1.9 

15.22 

.50 

18.1 

9.5 

41.12 

.31 

56.6 

8.3 

May  10.6 

45.01 

.34 

40.5 

9.9 

30.73 

.99 

33.2 

9.9 

15.68 

.40 

20.8 

9.8 

41.41 

.97 

59.1 

9.7 

20.6 

45.31 

.35 

43.5 

3.1 

30.94 

.19 

35.5 

9.4 

16.02 

.99 

23.8 

3.1 

41.65 

.99 

61.9 

3.0 

30.5 

45.51 

.15 

46.8 

3.3 

31.11 

.15 

38.0 

9.5 

16.26 

.17 

26.9 

3.9 

41.84 

.17 

65.0 

8.1 

June    9.5 

45.61  +.05 

50.1 

3.3 

31.24 

.11 

40.5 

9.5 

16.37  +.05 

30.2 

8.3 

41.98 

.11 

68.2 

8.8 

19.5 

45.61  - 

-.06 

53.4 

3.3 

31.34 

.07 

43.0 

9.5 

16.36- 

-.07 

33.5 

3.9 

42.06  +.05 

71.4 

3.8 

29.5 

45.50 

.16 

56.6 

3.1 

31.39  +.03 

45.5 

9.4 

16.23 

.19 

36.7 

3.1 

42.08- 

-.01 

74.6 

8.1 

July    9.4 

45.29 

.35 

59.6 

3.9 

31.40- 

-.01 

47.8 

9.9 

15.98 

.31 

39.7 

9.9 

42.04 

.07 

77.6 

8.9 

19.4 

44.99 

.34 

62.3 

3.6 

31.36 

.05 

49.9 

9.0 

15.61 

.41 

42.5 

9.6 

41.94 

.13 

80.4 

8.6 

29.4 

44.61 

.43 

64.7 

3.3 

31.29 

.09 

51.8 

1.7 

15.15 

.51 

45.0 

9.3 

41.78 

.18 

82.9 

8.3 

Aug.   8.4 

44.14 

.50 

66.8 

1.8 

31.18 

.13 

53.4 

1.4 

14.59 

.60 

47.1 

1.9 

41.58 

.83 

85.0 

1.9 

18.3 

43.61 

.56 

68.4 

1.4 

31.03 

.16 

54.6 

1.1 

13.96 

.67 

48.7 

1.4 

41.33 

.97 

86.7 

1.5 

28.3 

43.03 

.60 

69.5 

0.9 

30.85 

.19 

55.5 

0.7 

13.26 

.79 

49.9 

1.0 

41.03 

.80 

88.1 

1.1 

Sept.  7.3 

42.41 

.63 

70.1  +0.4 

30.65 

.90 

• 

56.1  +0.3 

12.51 

.76 

50.6  +0.5 

40.72 

.83 

88.9 

e.6 

17.2 

41.77 

.64 

70.3  -0.1 

30.44 

.91 

56.2 

0.0 

11.74 

.78 

50.9 

-0.1 

40.38 

..^4 

89.3  +0.1  1 

27.2 

41.12 

.64 

69.9 

0.7 

30.23 

.91 

56.0  -0.4 

10.96 

.77 

50.5 

0.6 

40.03 

.34 

89.1 

-0.4 

Oct.     7.2 

40.49 

.61 

68.9 

1.3 

30.03 

.90 

55.4 

0.8 

10.19 

.75 

49.7 

1.1 

39.70 

.83 

88.5 

0.9 

17.2 

39.89 

.57 

67.5 

1.7 

29.84 

.18 

54.3 

1.9 

9.46 

.70 

48.3 

1.6 

39.38 

.81 

87.3 

1.4 

27.1 

39.34 

.51 

65.5 

3.9 

29.67 

.15 

52.9 

1.6 

8.79 

.64 

46.4 

9.1 

39.09 

.97 

85.6 

1.9 

Nov.    6.1 

38.86 

.44 

63.1 

3.6 

29.54 

.11 

51.1 

9.0 

8.19 

.55 

44.1 

9.6 

38.84 

J99 

83.5 

8.3 

le.i 

38.47 

.34 

60.3 

3.0 

29.46 

.06 

48.9 

9.3 

7.68 

.45 

41.3 

3.0 

38.64 

.17 

80.9 

8.8 

26.1 

38.17 

.34 

57.1 

3.3 

29.42  - 

-.01 

46.5 

9.6 

7.29 

.33 

38.2 

33 

38.50 

.11 

.78.0 

3.1 

Dec.    6.0 

37.98 

.13 

53.6 

3.6 

29.43  +.04 

43.8 

3.8 

7.02 

.90 

34.7 

8.5 

38.43  - 

-.04 

74.7 

8.3 

16.0 

37.91  - 

-.01 

49.9 

3.7 

29.49 

.09 

40.9 

9.9 

6.89- 

-.06 

31.1 

8.7 

38.42  +.03 

71.3 

3.5 

26.0 

37.95  +.11 

46.2 

3.7 

29.60 

.14 

38.0 

3.0 

6.90  +.08 

27.4 

8.7 

38.49 

.10 

C7.7 

3.6 

35.9 

38.12  +.39 

42.5 

-3.6 

29.76 +.18 

35.0 -9.9 1 

7.05  +JI1 

23.7-8.6' 

38.62  +.16;  C4.1 

-8.5 
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APPARENT  PLACES  FOR  THE  U»ER  TRANSIT  AT  WASHINGTON. 

9  Draconia. 

*A  Draconia. 

^  Ophiuchi. 

*aTriangul 

iAuatralia. 

Heui 
Solar 
Date. 

1 

1 

lUght 
Aacftnaioa. 

TkAAllnnHnm 

Bight 
Aacenaion. 

South, 

Bight 
Aaccnaion. 

Declination 
South. 

Jforth. 

Kartk. 

1 

h     m 

16  22 

o        t 

61  47 

h     m 

16  28 

o          / 

69    2 

h     m 

16  80 

O            f 

10  18 

h     m 

16  35 

68  47 

Jan.     0.9 

• 

14.19  +.39 

55.3  -3.5 

a 
11.66 +.36 

2L8  -3.5 

a 
•  7.91  +.95 

27^8  +1.3 

a 
9.18  +.56 

18.'3  -1.6 

10.9 

14.54 

.39 

52.0    3.1 

12.07 

.46 

18.4     3.1 

8.18 

.98 

29.1    1.4 

9.78 

.64 

16.9    1.3 

20.8 

14.96 

.45 

49.1    9.0 

12.58 

.54 

15.5     9.6 

8.47 

.30 

30.5    1.3 

10.46 

.71 

15.8    0.9 

30.8 

15.44 

.49 

46.7    9.1 

13.15 

.60 

13.1     9.1 

8.78 

.31 

31.8    1.3 

11.20 

.75 

15.1  -0.5 

I  Feb.    9.8 

15.94 

ja 

44.9    1.5 

13.78 

.64 

11.3     1.5 

9.10 

.39 

33.1     1.9 

11.96 

.77 

14.8    0.0 

19.8 

16.47 

.53 

43.7    0.8 

14.44 

.66 

10.2    0.8 

9.41 

•39 

34.2    1.0 

12.75 

.78 

15.0  40.4 

Mar.    1.7 

16.99 

.59 

43.3  -«.i 

15.11 

.66 

9.7  -0.1 

9.73 

.31 

35.1     0.8 

.13.53 

.77 

15.5    0.7 

11.7 

17.51 

.50 

43.4  +0.5 

15.76 

.64 

9.9  +0.5 

10.03 

.30 

35.8    0.6 

14.29 

.75 

16.5    1.1 

31.7 

17.99 

.40 

44.3    1.9 

16.39 

.60 

10.8    1.3 

10.33 

.98 

36.3    0.4 

15.04 

.79 

17.8    1.5 

31.7 

18.43 

.49 

45.8    1.7 

16.96 

.54 

12.2    1.7 

10.60 

.97 

36.7  +«.3 

15.74 

.68 

19.4    1.8 

Apr.  lO.G 

18.83 

.36 

47.8    9J} 

17.46 

.46 

14.2    9.9 

10.86 

.95 

36.8    0.0 

16.39 

.63 

21.3    9.0 

20.6 

19.16 

.30 

50.2    9.6 

17.88 

.38 

16.7     9.6 

11.10 

.93 

36.7  -0.1 

16.99 

.56 

23.5    9.3] 

30.6 

19.42 

.23 

53.0    9.9 

18.21 

.96 

19.5    9.0 

11.31 

.90 

36.5    0.3 

17.51 

.49 

25.8    9.4 

tfa/  10.5 

19.62 

.10 

56.0    9.1 

18.45 

.19 

22.6    3.1 

11.50 

.17 

36.2    0.4 

17.97 

.41 

28.3    9.6 

ao.5 

19.74 

.06 

59.1     3.9 

18.58  +.08 

25.7    3.9 

11.66 

.14 

35.8    0.4 

18.33 

.39 

31.0    3.6 

30.5 

19.78 +.01 

62.3    3.1 

18.62- 

-.09 

28.9    3.9 

11.79 

.11 

35.4    0.5 

18.61 

.23 

33.6    9.7 

Jane    9.5 

19.76  - 

-.07 

65.4     3.0 

18.55 

.19 

32.1    3.0 

11.89 

.06 

34.9    0.5 

18.80 

.13 

36.3    9.7 

>           19.4 

19.65 

.14 

68.3    9.8 

18.38 

.91 

35.0    9.8 

11.95 

.05 

34.4    0.5 

18.88  +.08 

39.0    9.6 

29.4 

19.47 

.91 

71.0    9.5 

18.12 

.30 

37.7    9.5 

11.98 +.01 

34.0    0.4 

18.87- 

-.06 

41.5     9.4 

Jul/    9.4 

1 

19.23 

.97 

73.3    9.1 

17.77 

.38 

40.1     9.9 

11.97- 

-.03 

33.5    0.4 

18.75 

.16 

43.7    9.9 

1 

19.4 

18.94 

.39 

75.3    1.7 

17.35 

.46 

42.1    1.8 

11.93 

.06 

33.1    0.4 

18.54 

.95 

45.8    1.9 

29.3 

18.59 

.37 

76.8    1.3 

16.85 

.56 

43.7    1.3 

11.85 

.09 

32.8    0.3 

18.25 

.33 

47.5    1.5 

■Aug.   8.3 

18.20 

.41 

77.9    0.8 

1C31 

.57 

44.7    0.8 

11.75 

.19 

32.5    0.3 

17.88 

.40 

48.9    1.1 

18.3 

17.78 

.43 

78.4  +0.3 

15.72 

.60 

45.3  +0.3 

11.62 

.14 

32.2    0.9 

17.44 

.45 

49.8    0.7 

28.2 

17.33 

.45 

78.5  -0.2 

15.11 

.69 

45.4  -0.3 

11.47 

.15 

32.0    0.3 

16.97 

.49 

50.3 +0J9 

Sept.   7.2 

16.88 

.45 

78.0    0.7 

14.48 

.69 

45.0    0.7 

11.32 

.16 

31.8    0.1 

16.47 

.50 

50.2 -0J9 

1           17.2 

16.43 

.44 

77.0    1.9 

13.86 

.61 

44.0    1.9 

11.16 

.15 

31.7  -0.1 

15.98 

.48 

49.7    0.7 

27.2 

16.01 

.41 

75.5    1.7 

13.26 

.58 

42.5    1.7 

11.01 

.14 

31.7    0.0 

15.50 

.45 

48.8    IS 

Dot.     7.1 

15.61 

.37 

73.6    9.9 

12.71 

.53 

40.5    9.9 

10.88 

.19 

31.8  40.1 

15.08 

.38 

47.4    1.6 

17.1 

15.26 

.39 

71.1    9.6 

12.21 

.46 

38.1     9.6 

10.77 

.09 

31.9    0.9 

14.73 

.30 

45.6    1.9 

1          27.1 

14.97 

.35 

68.3    3.0 

11.79 

.38 

35.3    3.0 

10.70  - 

-.05 

32.2    0.4 

14.47 

.91 

43.5    9.9 

Nov.    0.1 

14.76 

.16 

65.1     3.3 

11.45 

.98 

32.1     3.4 

10.68 

.00^ 

32.7    0.5 

14.32- 

-.09 

41.2     9.4 

ICO 

14.62- 

-.00 

61.6     3.6 

11.22 

.18 

28.6    3.6 

10.70  +.05 

33.3    0.7 

14.29  +.04 

38.7    9.5 

1          26.0 

14.58 

.00 

57.9     3.8 

11.10- 

-.06 

24.9    3.8 

10.78 

.10 

34.1    0.8 

14.39 

.16 

:)6.3    8.5 

Dee.    CO 

14.62  f  .09 

54.1     3.8 

11.10 +.06 

21.0     3.8 

10.90 

.15 

35.0    1.0 

14.62 

.99 

33.8    9.3 

15.9 

14.76 

.18 

50.2    3.8 

11.22 

.18 

17.2     3.8 

11.07 

.19 

36.1    1.9 

14.97 

.41 

31.6    9.1 

25.9 

14.99 

.97 

46.5    3.0 

11.46 

.99 

13.5     3.6 

11.28 

J3 

37.3    1.3 

15.43 

.51 

29.5    1.9 

[          35.9 

15.30- 

h.34 

43.0  -3.4 

11.81  +.40 

10.0  -3.4 

11.53 +.96 

38.6  +1.4 

15.99  +.60 

27.8  -1.6 
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APPARENT  PLACES  FOR  THE  ifrPER  TRANSIT  AT  WASHINGTON. 

1 

fj  Herculis. 

k( 

Ophiuchi. 

d  Herculis. 

•eUrBSB 

Minoria. 

Mean 
Solar 
Date. 

AscenaioiL 

Declination 
Xorth, 

Kigtat 
Ascension. 

Declination 
North. 

Bight 

Declination 
jtforth. 

Right 
Aaoenalon. 

Declination 
AbrtA. 

h     m 

16  38 

o 

39 

9 

h     m 

16  51 

O            f 

9  34 

h     m 

16  56 

o          / 

33  44 

h     m 

16  58 

o 

82 

14 

Jan.     0.9 

B 

30.54  +.94 

45.9 

-3.3 

B 

37.39  +.99 

23.4  -9.2 

• 

52.86  +.91 

65.5  -3.9 

• 

56.90  +.54 

22.0 

-•.4 

10.9 

30.80    .28 

42.7 

3.0 

37.62 

.95 

21.1     9^} 

53.09 

.95 

02.4    3.0 

57.59    .83 

18.7 

3.9 

20.9 

31.09    .31 

39.8 

9.6 

37.W8 

.97 

19.0     9.0 

53.36 

.98 

59.6    9.6 

58.56  1.06 

15.7 

9.8 

30.8 

31.41     .33 

37.4 

9.9 

38.17 

.99 

17.2    1.7 

53.66 

.31 

57.1    9.9 

59.76  1.30 

13.1 

9.3 

Feb.    9.8 

31.76    .35 

35.4 

1.7 

38.46 

.30 

15.6    1.5 

53.98 

.39 

55.1    1.7 

61.16  1.46 

11.1 

1.7 

19.8 

32.11     .35 

34.0 

1.1 

38.77 

.30 

14.3    1.1 

54.31 

.33 

53.5    1.9 

62.69  1.57 

9.7 

l.I 

Mar.    1.8 

32.47    .35 

33.1 

-0.5 

39.07 

.30 

13.3    0.7 

54.64 

.33 

52.5    0.7 

64.30  1.69 

8.9 

-0.4 

11.7 

32.81    .34 

32.9  +0.1 

39.37 

.99 

12.8  -0.3 

54.98 

.33 

52.2  -0.1 

65.93  1.61 

8.8  40.9  1 

21.7 

33.15    .39 

33.3 

0.7 

39.66 

J» 

12.6  +0.1 

55.30 

.31 

52.3  -H».4 

67.51  1.53 

9.4 

0.9 

31.7 

33.46    .30 

34.3 

1.9 

39.94 

JJ7 

12.9    0.4 

55.60 

.30 

53.1    1.0 

69.00  1.41 

10.5 

1.4 

1 

Apr.  J0.7 

33.75    .87 

35.7 

1.7 

40.20 

.95 

13.5    0.8 

55.89 

.97 

54.3    1.5 

70.33  1.93 

12.3 

9.0 

20.6 

34.00    .94 

37.6 

9.1 

40.44 

.93 

14.4    1.0 

56.15 

.95 

56.0    1.0 

71.47  1.09 

14.5 

9.4 

30.6 

34.22    JM) 

39.9 

9.4 

40.66 

.91 

15.6    1.3 

56.38 

.99 

58.0    9.9 

72.37    .78 

17.0 

9.7 

May  10.6 

34.41    .16 

42.4 

9.6 

40.85 

.18 

17.0    1.5 

56.58 

.18 

60.4    9.4 

73.02    .51 

19.9 

S.0 

20.5 

34.55    .19 

45.1 

9.7 

41.01 

.15 

18.5    1.6 

56.75 

.14 

62.9    9.6 

73.39 +.93 

23.0 

3.1 

30.5 

34.65    .06 

47.9 

9.8 

41.15 

.19 

20.1     1.6 

56.87 

.10 

65.6    9.7 

73.48  -.05 

26.1 

3.1 

/une    9.5 

34.71  +.03 

50.7 

9.7 

41.25 

.06 

21.7    1.6 

56.95 

.06 

68.2    9.6 

73.29    .33 

29.3 

3.1 

19.5 

34.72  -.01 

53.3 

9.6 

41.31 

.05 

23.3    1.5 

57.00  +.09 

70.8    9.5 

72.82    .00 

82.3 

9.9 

29.4 

34.69    .05 

55.8 

9.4 

41.34 +.01 

24.8    1.5 

56.99- 

-.09 

73.3    9.4 

72.09    .85 

35.1 

9.7 

July    9.4 

34.61    .10 

58.1 

9.1 

41.34- 

-.09 

26.2    1.3 

56.95 

.06 

75.5    9.1 

71.12  1.08 

37JS 

9.4 

19.4 

34.50    .13 

60.0 

1.8 

41.29 

.06 

27.5    1.1 

56.87 

.10 

77.5    1.8 

69.93  1.99 

39.8 

9.0 

29.4 

34.34    .17 

61.6 

1.4 

41.22 

• 

.09 

28.5    0.9 

56.74 

.14 

79.2    1.5 

68.55  1.46 

41.6 

1.6 

Aug.   8.3 

34.15    .90 

62.9 

1.0 

41.11 

.19 

29.4    0.7 

56.59 

.17 

80.6    1.9 

67.01  1.60 

43.0 

l.I, 

18.3 

33.94    .99 

63.7 

0.6 

40.98 

.14 

30.0    0.5 

56.40 

.90 

61.6    0.8 

65.34  1.71 

43.9 

0.7: 

28.3 

33.71    .94 

64.1 

-H>.9 

40.82 

.16 

30.4  40.3 

56.19 

.99 

82.1  40.4 

63.56  1.76 

44.4+0.211 

Sept  7.2 

33.47    .95 

64.0  -0.3 

40.66 

.17 

30.6    0.0 

55.97 

.92 

82.3    0.0 

61.77  1.81 

44.3 

-0.3 

17.2 

33.22    .94 

63.5 

0.7 

40.49 

.1? 

30.5  -0.9 

55.75 

ja 

82.0  -0.5 

59.96  1.80 

43.7 

0.8 

27.2 

32.98    .93 

62.6 

1.9 

40.32 

.16 

30.1    0.5 

55.52 

.91 

81.4    0.9 

58.17  1.75 

42.7 

1.3 

Oct.     7.2 

32.77    .90 

61.1 

1.6 

40.17 

.14 

29.5    0.7 

55.32 

.19 

80.2    1.3 

56.40  1.65 

41.1 

IJB 

17.1 

32.58    .17 

59.3 

9.0 

40.04 

.11 

28.6    1.0 

55.13 

.17 

78.7    1.7 

54.87  1.51 

39.1 

9.2 

27.1 

32.43    .13 

57.1 

9.4 

39.95 

.06 

27.5    1.3 

54.99 

AZ 

76.7    9.1 

53.43  1.34 

36.6 

9.7 

Nor.   6.1 

32.32    .06 

54.4 

9.8 

39.89- 

-.04 

20.1     1.5 

64.89 

.08 

74.4    9.5 

52.20  1.19 

33.8 

3.0 

16.1 

32.27  -.09 

51.5 

3.0 

39.87 +.01 

1M.5    1.7 

54.82- 

-.03 

71.8    9.8 

51.20    .67 

30.6 

3.3 

26.0 

32.28  +.04 

48.4 

3.3 

39.91 

.06 

22.6    1.9 

54.82  +.09 

68.9    3.0 

50.47    ^ 

27.2 

X5 

Dec.    6.0 

32.34    .10 

45.0 

3.4 

39.99 

.11 

20.6    9.1 

54.87 

.06 

65.8    3.9 

50.03  -.98 

23.6 

3.6 

16.0 

32.47    .16 

41.6 

3.4 

40.13 

.15 

18.4     9.9 

54.97 

.13 

62.6    3.9 

49.90  +.03 

19.9 

3.6 

25.9 

32.65    .91 

38.2 

3.3 

40.30 

.90 

16.2     9.9 

55.13 

.18 

59.4    3.9 

50.09    .34 

16.3 

3Ji 
-3.3 

35.9 

32.88  +.95{ 

34.9 

-3.9 

40.52  +.93 

14.0  -4.9 

55.34  +.99 

56.2  -3.1 

50.59  +.64 

12.8 
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• 

o»] 

Bercalifl. 

44 

Uphiuchi. 

/3J 

Draconis. 

aOph 

iuchi. 

1 

Hmui 
Solar 
Dftt«. 

1 

1 

1 

1 

• 

Bight 
Aaoenakm. 

Declination 
North, 

Bight 
Aaoenaion. 

BecliaaUon 
South, 

Bight 
Aacension. 

DcoUnation 
North, 

Bight 
Aacenaion. 

Declination  < 
North, 

1 
1 
1 

h 

17 

m 

8 

o         / 

14  31 

h     m 

17  18 

o 

24 

1 
3 

h     m 

17  27 

52  23 

h     in 

17  29 

12  38 

/an.     0.9 

40.36  +,90 

67.4- 

-9.4 

34.47  +.93 

90.8  +0.4 

a 
•  31.33  +.18 

36.8  -3.6 

a 
0.25  +.18 

70.9  -9.3 

10.9 

49.58 

.S3 

65.0 

tf.3 

34.72 

.96 

91.9 

0.4 

31.54 

.34 

33.9 

9.4 

0.45 

.99 

67.9    9.9 

20.0 

49.83 

.96 

69.7 

9.1 

35.00 

.99 

91.7 

0.5 

31.81 

.30 

30.0 

3.1 

0.68 

ja 

65.6    9.1 

30.8 

50.10 

.96 

60.7 

1.9 

35.30 

.31 

99.9 

0.5 

39.13 

.34 

97.1 

9.7 

0.95 

.97 

63.8    1.8 

Feb.    9.8 

50.40 

.30 

59.0 

1.6 

35.69 

.33 

29.7 

0.5 

39.49 

.38 

94.6 

9.1 

1.22 

.99 

69.1    1.5 

19.8 

50.70 

.30 

57.6 

1.9 

35.96 

.34 

93.3 

0.5 

39.88 

.40 

99.8 

1.5 

1.59 

.30 

60.7    1.9 

Mar.    1.8 

51.00 

.30 

56.6 

0.8 

36.30 

.34 

93.8 

0.5 

33.99 

.41 

91.6 

0.9 

1.89 

.30 

59.7    0.8. 

11.7 

51.30 

.30 

56.1  -4».3 

3fi.63 

.33 

94.3 

0.5 

33.71 

.41 

90.9  -0.3 

9.19 

.30 

59.1  -0.4. 

81.7 

51.60 

.99 

56.0  -Hl.l 

36.96 

.33 

94.7 

0.4 

34.19 

.41 

91.0  +0.4 

9.41 

.99 

58.9    0.0 

31.7 

51.88 

.98 

56.3 

0.5 

37.98 

.31 

25.1 

0.3 

34.59 

.39 

91.7 

1.0 

9.70 

.98 

59.9  +0.5 

Apr.  10.7 

59.15 

.96 

57.0 

0.9 

37.59 

.30 

95.4 

0.3 

34.90 

.36 

93.0 

1.6 

9.98 

.97 

59.8    0.6 

90.6 

59.41 

.94 

58.1 

1.9 

37.88 

.98 

95.6 

0.9 

35.94 

.33 

94.9 

9.1 

3.25 

.95 

60.8    1.9 

30.6 

59.64 

.99 

59.5 

1.5 

38.15 

M 

95.8 

0.9 

35.55 

.99 

97.9 

9.5 

3.49 

.93 

69.9    1.4 

May  10.6 

59.84 

.19 

61.1 

1.7 

38.40 

.94 

26.0 

0.9 

35.81 

.34 

99.8 

9.8 

3.71 

.91 

63.7    1.6 1 

80.5 

53.09 

.16 

69.9 

1.8 

38.63 

SI 

2G.9 

0.9 

36.03 

.18 

39.8 

3.0 

3.91 

.18 

65.4    1.8 ; 

30.5 

53.17 

.13 

64.8 

1.9 

38.89 

.17 

96.4 

0.9 

36.18 

.13 

35.9 

3.1 

4.08 

.15 

67.3    1.9 

Jane   9.5 

53.98 

.10 

66.7 

1.9 

38.97 

.14 

26.5 

0.9 

36.98 

.07 

39.1 

9J9 

4.21 

.19 

.06 

69.1     1.9 

19.5 

53.36 

.06 

68.6 

1.8 

39.10 

.10 

26.7 

0.9 

36.39  +.01 

49.9 

3.1 

4.31 

71.0    1.8 

29.4 

53.40  -f  .09{ 

70.4 

1.7 

39.18 

.06 

27.0 

0.9 

36.30- 

-.05 

45.3 

9.9 

4.37  +.04 

72.8    1.7 

July    9.4 

53.40- 

-.09 

79.1 

1.6 

39.21  +.09| 

27.3 

6.9 

36.92 

.11 

48.1 

9.7 

4.30 

.00 

74.5    1.6 

19.4 

53.36 

.05 

73.6 

1.4 

39.91- 

-.03 

27.4 

6.9 

36.09 

.16 

50.7 

9.4 

4.37- 

-.04 

76.0     1.4 

99.4 

53.99 

.09 

74.9 

1.9 

39.16 

.07 

97.7 

0.9 

35.90 

.91 

59.9 

9.1 

4.39 

.07 

77.3    1.9 

i  Aug.  8.3 

53.19 

.19 

75.9 

0.0 

39.07 

.10 

97.9 

0.9 

35.66 

jm 

54.8 

1.7 

4.29 

.11 

78.4     1.0 

18.3 

53.05 

.15 

76.7 

0.7 

38.96 

.13 

98.0 

0.1 

35.38 

.99   56.3 

1.9 

4.10 

.14 

79.9    0.7 

28.3 

52.90 

.16 

77.3 

0.4 

38.81 

.16 

98.1  +0.1 

35.07 

.39 

57.3 

0.7 

3.95 

.16 

79.9    0.5 

Sept.  7.9 

59.73 

.18 

77.5  +0.1 

38.64 

.1? 

98.1 

• 

0.0 

34.74 

.34 

57.7  +0.9 

3.79 

.17 

80.9+0.9 

17.9 

59.54 

.18 

77.5  -0.9 

38.47 

.17 

98.1  -0.1 1 

34.39 

.35    57.8-0.9 

3.61 

.18 

80.3  -0.1 

97.9 

59.37 

.17 

77.1 

0.5 

38.29 

.1? 

98.0 

0.9 

34.04 

.34 

57.3 

0.7 

3.43 

.17 

80.0    0.4 

Ocr.     7.9 

59.90 

.15 

76.5 

0.8 

38.13 

.15 

27.8 

0.9 

33.70 

.38 

56.3 

1.3 

3.96 

.16 

79.5    0.7 

17.1 

59.06 

.13 

75.6 

I.l 

37.99 

.19 

97.5 

0.3 

33.39 

.99 

54.7 

1.8 

3.11 

.14 

78.7    0.9  I 

27.1 

51.95 

.10 

74.3 

1.4 

37.88 

.00 

27.3 

0.9 

33.11 

.95 

« 

59.7 

9.9 

2.99 

.11 

77.0     1.9 

Nor.   6.1 

51.87 

.06 

79.8 

1.7 

37.89- 

-.04 

27.1 

OJI 

39.89 

.90*   50.3 

9.6 

9.90 

.07 

76.3     1.5 

10.1 

51.83- 

-.01 

71.0 

1.9 

37.80  +.01 

96.9 

0.9 

39.71 

.14    47.5 

3.0 

9.85- 

-.09 

74.6     1.7 

26.0 

51.85 +.04 

68.9 

9.1 

37.83 

.08 

96.7  -0.1 

39.61- 

-.07|  44.3 

3.3 

9.85  +.09 

79.8    9.0 

1 

Dec.    6.0 

51.91 

.09 

66.7 

9.3 

37.91 

.11 

96.7 

0.0 

32.57 

.00 

40.9 

3.5 

9.90 

.07 

70.7    9.1 

10.0 

56.09 

.13 

64.3 

9.4 

38.05 

.16 

26.8  +0.1 

! 
39.60 +.07'  37.3 

1 

3.0 

9.90 

.19 

68.5    9.9 

25.9 

59.18 

.16 

61.9 

9.4 

38.94 

.91 

96.9 

0.9 

39.70 

.14   33.6 

9.6 

3.13 

.16 

'  66.9    9.3 

35.9 

62.38  +.91 

69.5 

-9.4 

38.47  +.95 

27.9 +0.3 1  39.88 +.90'  30.0 

-3.5 

3.31  +.90 

63.9  -9.3 
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« 

•« 

Draconis. 

M 

Herculis. 

♦^i  DraconiB  (pr.) 

r 

Draconia. 

Mean 
Solar 
Date. 

• 

• 

1 

Bight 
ABC6xi8i(m. 

DficlinatiiHi 
North. 

night 
Aaoensioii. 

Declination 
North. 

Right 
Ascensiflo. 

DeeUnation 
North. 

Right 
Asoenaion. 

DeeUnation 
North. 

h     m 

17  37 

68  48 

h     m 

17  41 

o       / 

27  47 

1i     m 

17  44 

o 

72 

12 

h     m 

17  53 

5129 

Jnn.     1.0 

8 

38.38  +.18 

48.0 

-3.7 

B 

27.18  +.18 

41.0  -8.9 

8 

8.10  +.17 

29.2 

-3.7 

8 

37.06  +.14 

68.5  -3.6 

10.9 

38.62 

.29 

44.4 

3.5 

27.36 

.30 

38.1 

8.8 

8.34 

.30 

25.6 

3.5 

37.23 

.30 

64.9    3.4 

dO.O 

38.9^ 

.39 

41.1 

n.2 

27.58 

JH 

35.3 

8.6 

8.70 

.43 

22.2 

3.3 

37.46 

.36 
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.17 

96.7    1.8 

17.3 

58.19 

.13 

25.7 

0.5 

62.77 

.19 

7.5 

0.9 

68.99 

.89 

54.7 

9.9 

39.65 

.93 

98.4    1.6 

27.3 

58.05 

.15 

26.1  +0.9 

62.64 

.14 

7.7 

0.3 

68.06 

.97 

56.8 

1.8 

39.40 

.97 

99.9    1.3 

Oct.     7.3 

57.89 

.18 

26.2 

0.0 

62.49 

.15 

8.0 

0.3 

67.05 

1.03 

58.4 

1.3 

39.11 

.30 

31.0    0.0 

17.3 

57.73 

.16 

26.1 

-0.9 

62.33 

.15 

8.4 

0.4 

65.99 

1.07 

59.4 

0.8 

.38.80 

.31 

31.7    0.^ 

27.2 

57.57 

.15 

25.8 

0.5 

62.18 

.15 

8.8 

0.4 

64.91 

1.08 

60.0  +0.3 

38.49 

.30 

32.0  +0.1 

Nov.   6.2 

57.42 

.14 

25.2 

0.7 

62.04 

.13 

9.2 

0.4 

63.83 

1.06 

60.0  -0.3 

38.20 

.98 

31.9-0.3 

16.2 

57.30 

.11 

24.4 

0.9 

61.92 

.11 

9.6 

0.4 

62.79 

1.01 

59.4 

0.9 

37.93 

.94 

31.4    0.7 

26.1 

57.20 

.08 

23.5 

1.1 

61.82 

.08 

10.0 

0.4 

61.81 

.94 

58.2 

1.4 

37.71 

.19 

30.5    1.1 

Dec.    6.1 

57.13 

.05 

22.3 

1.9 

61.70 

.05 

10.4 

0.4 

60.91 

.83 

56.5 

1.9 

37.55 

.14 

29.2    lA 

16.1 

57.10  - 

-.01 

21.0 

1.4 

61.73- 

-.01 

10.9 

0.4 

60.14 

.71 

54.3 

9.4 

37.44  - 

-.07 

27.5    1.8 

26.1 

57.11  +.08 

19.5 

■ 

1.5 

61.73 +.03 

11.3 

0.4 

59.50 

.56 

51.7 

9.8 

37.40 

.00 

93.6    9.0 

36.0 

57.15 +.06 

18.0 

-1.5 

61.78  +.06 

n.6  -H).4 

59.03  ■ 

-.39 

48.7 

-3.1 

37.44  +.07 

93.4  -9.S 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Bate. 


iui.  1.0 
11.0 
20.9 
30.9 

feb.    9.9 

19.9 

H«r.  1.6 
11.8 
21.6 
31.6 

Apr.  10.7 
20.7 
30.7 

May  10.C 
20.6 

30.6 

iaiie   9.6 

19.5 

29.5 

July    0.5 

19.5 
29.4 

Ang.  6*4 
18.4 
28.3 

Sept.  7.3 
17.3 
27.3 

Oct.  7.8 
17.2 

27.2 

Not.   6.2 

16.1 

26.1 

Dec.    6.1 

J6.0 
26.0 


o  Sagittarii. 


Bight 
ABcensioo. 


h     m 

18  47 


20.84  +.15 
21.01  .18 
21.21  .33 
21.45  .35 
21.72    .96 


22.01 
22.31 
22.64 
22.97 
23.31 

23.64 
23.98 
24.31 
24.63 
24.92 

25.20 
25.25 
25.66 
25.83 
25.95 


Declination 
South. 


.30 
.33 
.33 
.33 
.34 

.34 
.33 

.39 
.31 
.99 

.96 
.93 
.19 
.15 
.10 


26.03  .05 
26.06  4-.01 
26.05  -.04 
25.96  .06 
25.88    .19 


25.75 
25.59 
25.41 
25.23 
25.06 


.151 

.1 

.18 

.18 

.16 


24.90  .141 
24.77  .11 
24.68  .07 
24.63  -.03 
24.63  +.03 


24.67 
24.77 


.07 
.191 


36.0     24.91  +.16 
'       40 


26  27 


/I 


12.7  -0.9 

12.5  0.9 

12.3  0.9 
12.1  0.3 
11.9     0.3 

11.6  0.3 
U.4  0.3 
11.1  0.3 

10.8  0.3 

10.4  0.4 

10.1  0.4 

9.6  0.4 

9.3  0.4 
8.9  0.3 
8.6  0.3 

8.4  0.1 
8.3  -0.1 

6.3  0.0 

8.4  +0.^ 
8,Q    0.3 

8.9  0.3 

9.3  0.4 

9.8  0.4 

10.2  0.5 

10.7  0.4 

11.1     0.4 

11.5  0.3 
11.8     0.3 

12.0  0.1 

12.1  +0.1 

12.1    0.0 

12.0  -0.1 

11.8  0.3 

11.6  0.3 

11.3  0.3 

11. 1  0.3 
10.8  0.3 
10.6  -0.9 


*50  Draconis. 


Billet 
Aocension. 


h     m 

18  50 


22.39  -.08 
22.39  +.08 
22.56  .35 
22.88  .40 
23.36    .54 


23.96 
24.68 
25.47 
26.32 
27.20 

28.07 

28.90 
29.68 
30.37 
30.96 


.75 
.68 

.86 
.87 

.85 
.81 
.73 
.64 
.53 


31.43  .40 
31.77  .36 
31.96  +.13 
32.01  -.03 
31.91    .17 


31.66 
31.28 
30.76 
30.12 
29.36 


.45 
.58 
.69 

.78 


Deolination 
North, 


O  I 

75  16 


// 


28.56  .86 

27.67  .91 

26.73  .95 

25.78  .95 

24.83  .94 


23.90 
23.03 
22.24 
21.56 
21.00 


.90 
.83 

.74 

.63 
.49 


20.57  .34 
20.31  .19 
20.20  *.03 


52.8  -3.6 

49.2  3.6 
45.7    3.5 

42.3  3.3 
39.3    9.9 

36.6  9.4 
34.5    1.8 

32.9  IJU 

32.0  -0^ 

31.7  +0.1 

32.1  0.7 

33.1  1.3 

34.7  1.9 
36.9  9.4 
39.5    9.7 

42.3  3.0 

45.5  3.9 

48.8  3.4 

52.2  3.4 

55.6  3.3 

58.9  3.3 
62.0    3.0 

64.6  9.7 

67.3  8.3 

69.4  1.9 

71.2    1.5 

72.4  1.0 
73.2  +0.5 

73.4  0.0 

73.2  -OJS 

72.3  1.1 

71.0  1*6 

69.1  9.1 

66.7  9.6 
64.0  3.0 

60.8  3.3 

57.5  3.5 

53.9  -3.6 


^  Aquilae. 


Bight 


h     m 

18  59 


32.10  +.09 
32.21  .13 
32.36  .17 
32.55  so 
32.76    .93 


33.00 
33.25 
33.53 
33.82 
34.11 

34.41 
34.71 
35.00 
35.28 
35.54 

35.78 
35.99 
36.17 
36.31 
36.41 


Declination 
North. 


sn 

J28 
J» 
.30 

.30 
.39 
JS& 
.97 
425 

.93 
iM> 
.16 
.13 

.08 


36.47  +.04 
36.49  -.01 
36.46  .05 
36.39  .09 
36.29    a9 


36.15 
35.99 
35.82 
35.64 
35.46 


.15 
.17 
.18 
.18 
.17 


35.30     .15 

35.16  .13 
35.05  .09 
34.97  .06 
34.94  -.03 

34.74  +.03 
34.99  .07 
35.08 +.11 


13  40 


29.5  -9.1 

27.4  9.1 
25.3  9.0 
23.3  IS 

21.6  1.6 

20.2  1.3 
19.0  0.9 

18.3  0.5 

18.0  -O.l 

18.1  +0.3 

18.7  0.7 

19.6  1.1 
20.9  1.4 

28.5  1.7 
24.3  1.9 

26.3  9.1 

28.4  9.1 

30.6  9.1 

32.7  9.1 

34.7  9.0 

36.7  1.9 
38.4  1.7 

40.0  1.5 

41.4  1.9 

42.5  1.0 

43.3  0.7 

43.8  0.4 

44.1  +«.l 
44.1  -0.9 

43.7  0.5 

43.1  0.6 

42.2  1.1 
41.0  1.3 
39.5  1.6 

37.8  1.8 


d  Sagittarii. 


Bight 
Aaccnaion. 


36.0 
33.9 
31.8 


1.9 
3.1 


h     m 

19  .10 

8 

9.78 +.11 

9.91    .15 

10.08    .19 

10.29    .93 

10.52    .34 


10.78 
11.05 
11.35 
11.65 
11.97 

12.29 

12.61 
12.93 
13.24 
13.54 

13.82 
14.07 
14.29 
14.47 
14.61 


.97 
.99 
.30 
.31 
.33 

.33 
.33 
.31 
.30 
J29 

.96 
.33 
.30 
.16 
•13 


Declination 
SouSh. 


14.70  .07 
14.75 +.03 
14.76  -m 

14.72  .06 
14.64    .10 

14.52  J3 

14.38  .15 

14.22  .16 

14.05  .17 

13.88  J6 

13.73  .14 
13.59  .13 
13.50  .08 
13.43  -.04 
13.41    .00 

13.43  +.04 
13.50  .09 
l.Tdl  +.13 


o         / 

19  10 


// 


40.6  +0.1 
40.6  0.1 
40.9  0.1 
41.0  +0.1 
41.0    0.0 

41.0  -0.1 
40.9    0.3 

40.6  0.3 
40.2    0.4 

39.7  0.5 


39.2 
38.5 
37.8 
37.0 
36.3 

35.6 
35.0 
34.5 
34.0 
33.7 


0.6 

0.71 

0.7 

0.7 

0.7 

0.7" 
0.6' 
0.5  I 
0.4  { 
0.8! 


33.5  -0.1 

33.5  0.0 

33.6  +0.1 

33.7  0.3 ; 
33.9    0.3 1 

34.1  0.3 
34.4  0.3 1 
34.7  0.3 
35.0  0.3 

35.2  0.3 

35.4  0.9 

35.6  0.8 

35.7  0.1 
35.9  0.1  i 
36.0  0.1 

3C.1    0.1 

30.3  0.1 

36.4  +0.1 


wtmmum 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*d  Draconis. 

•r 

Draconis. 

6 

Aquils. 

K 

AquilsB. 

HMD 

SoUr 
Bftte. 

1 

Bight 
AsoeiiBion. 

Deollnation 
North. 

Bight 
Ascension. 

DecHnation 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 

li     m 

19  12 

67  25 

h     ID 

19  17 

o 

73 

* 

1 

6 

h     m 

19  19 

o 

2 

51 

h     m 

19  30 

o 

7 

18 

Jan.     1.0 

27.49- 

-.06 

73.1  ■ 

-3.5 

s 
54.32- 

-.14 

II 
64.7- 

-3.5 

S 

3.43  +.08 

II 
42.1 

-1.4 

s 
1.22  +.0^ 

34.5  +6.8 

n.o 

27.48  +.04 

69.5 

3.6 

54.25 

.00 

G1.2 

3.5 

3.54 

.19 

40.6 

1.4 

1.32 

•19 

35.4 

0.6 

21.0 

27.58 

.15 

66.0 

3.5 

54.33  +.14 

57.6 

3.5 

3.68 

.16 

39.2 

1.4 

1.40 

.15 

36.2 

0.8 

30.9 

27.78 

.95 

62.5 

3.3 

54.53. 

.96 

54.2 

3.3 

3.85 

.19 

37.9 

1.9 

1.63 

.18 

36.9 

0.7 

Feb.    9.9 

28.08 

.34 

59.3 

3.0 

54.87 

.41 

51.0 

3.0 

4.05 

.91 

36.7 

1.1 

1.83 

.91 

37.5 

0.5 

19.9 

28.47 

.43 

56.5 

9.6 

55.34 

.59 

48.1 

9.6 

4.27 

.94 

35.7 

0.8 

2.05 

.94 

37.9 

0.4 

Mar.    1.9 

28.94 

.49 

54.2 

9.0 

55.91 

.61 

45.7 

9.1 

4.52 

SA 

35.0 

0.5 

2.30 

.96 

38:2 +«.! 

11.8 

29.46 

.55 

52.4 

1.5 

56.57 

.68 

43.9 

1.5 

4.79 

.97 

34.6  H>.9 

2.56 

.97 

38.2  -«.l 

21.8 

30.03 

.56 

51.3 

0.8 

57.29 

.74 

42.6 

0.9 

5.07 

.99 

34.5 

+0.1 

2.85 

.99 

38.0 

0.3 

31.6 

30.63 

.60 

50.8 

-0.9 

58.05 

.77 

42.0  -0.3 

5.36 

.99 

34.7 

0.4 

3.14 

.30 

37.6 

0.5 

Apr.  10.8 

31.23 

.60 

51.0  +0.5 

58.82 

.77 

42.1  +0.4 

5.66 

• 

.30 

35.3 

0.7 

3.44 

.30 

37.0 

0.7 

20.7 

31.83 

.56 

51.8 

1.1 

59.59 

.74 

42.8 

1.0 

5.95 

.30 

36.2 

1.0 

3.76 

.31 

36.1 

0.9 

30.7 

32.39 

.55 

53.2 

1.7 

60.31 

.70 

44.1 

1.6 

6.25 

.99 

37.3 

1.9 

4.05 

.30 

35.1 

1.1. 

May  10.7 

32.92 

.49 

55.2 

9.9 

60.98 

.63 

46.0 

9.1 

6.54 

.98 

38.7 

1.4 

4.35 

.90 

33.9 

1.9 

20.6 

33.38 

.43 

57.6 

9.6 

61.57 

.54 

48.3 

9.6 

6.82 

.97 

40.2 

1.6 

4.64 

SB 

32.7 

1.3 

30.6 

33.78 

.36 

60.4 

3.0 

62.06 

.44 

51.1 

9.9 

7.08 

.95 

41.8 

1.7 

4.92 

.96 

31.4 

1.3 

June   9.6 

34.09 

.97 

63.6 

3.9 

62.45 

.33 

54.2 

3.9 

7.31 

.99 

43.5 

1.7 

5.16 

.93 

30.1 

1.3 

19.6 

34.32 

.18 

66.9 

3.4 

62.72 

.91 

67.5 

3.4 

7.51 

.18 

45.3 

1.7 

5.38 

.90 

28.8 

1.9 

29.5 

34.45  +.06 

70.4 

3.5 

62.87  +.06 

60.9 

3.4 

7.68 

.15 

46.9 

1.6 

5.57 

.17 

27.7 

1.1 

July    9.5 

34.48- 

-.09 

73.8 

3.4 

62.88- 

-.05 

64.4 

3.4 

7.81 

•11 

48.5 

1.5 

5.72 

.13 

26.6 

1.0 

1 

19.5 

34.41 

.19 

77.3 

3.3 

62.76 

.18 

67.8 

3.4 

7.90 

.07 

50.0 

1.4 

5.82 

.08 

25.7 

1 
0.8 

29.5 

34.24 

.91 

80.5 

3.9 

62.52 

.30 

71.1 

3.9 

7.94  +.09 

51.3 

1.9 

5.88  +.04 

24.9 

0.7 

Aug.   8.4 

33.98 

.30 

83.6 

9.0 

62.16 

.4? 

74J8 

3.0 

7.94- 

-.09 

52.4 

i:o 

5.90 

.00 

24.3 

0l5 

18.4 

33.63 

.37 

86.3 

9.6 

61.68 

.59 

77.0 

9.7 

7.90 

.06 

53.4 

0.8 

6.87- 

-.05 

23.9 

0.4 

28.4 

33.21 

.45 

88.7 

9.9 

61.11 

.69 

79.5 

9.3 

7.82 

.09 

54.1 

0.6 

5.81 

.06 

23.5 

0.3 

1 

Sept.  7.3 

32.72 

.51 

90.7 

1.8 

60.45 

.70 

81.6 

1.9 

7.71 

.13 

54.7 

0.4 

5.71 

.19 

23.4  < 

1 

-0.1 

17.3 

32.18 

.56 

92.3 

1.3 

59.72 

.76 

83.3 

1.4 

7.57 

.15 

55.0  40.9 

5.58 

.14 

23.3 

0.0 

27.3 

31.61 

.59 

93.4 

0.8 

58.93 

.80 

84.5 

1.0 

7.41 

.10 

55.2 

0.0 

5.43 

.15 

23.4  4^.1  1 

Oct.     7.3 

31.01 

.60 

93.9  -^.3 

58.12 

.89 

85.1  +0.5 

7.25 

.16 

55.1  -0.9 1 

5.27 

.16 

23.5 

OJI 

17.2 

30.40 

.60 

93.9 

-0.3 

57.30 

.89 

85.3  -4.1 

7.09 

.16 

54.8 

0.3 

5.11 

.16 

23.8 

0.3 

27  J2 

29.82 

.57 

93.4 

0.8 

56.49 

.79 

84.9 

0.7 

6.93 

.14 

54.4 

0.5 

4.96 

.14 

24.2 

0.4 

Nor.   6.2 

29.26 

.54 

92.3 

1.3 

55.71 

.75 

83.9 

1.9 

6.80 

.19 

63.7 

0.7 

4.82 

.19 

24.6 

0.5 

16.2 

28.75 

.48 

90.7 

1.9 

55.00 

.68 

82.4 

1.7 

6.69 

.09 

52.9 

0.9 

4.72 

.09 

2&J2 

0.6 

26.1 

28.30 

.40 

88.6 

9.4 

54.35 

.59 

80.4 

9.9 

6.62 

.06 

51.9 

1.1 

4.64 

.06 

25.8 

0.6 

Dec.    6.1 

27.93 

.38 

86.0 

9.8 

53.81 

.49 

78.0 

9.7 

6..58- 

-.09 

50.8 

1.9 

4.60- 

-.09 

26.4 

0.7 

16.1 

27.65 

.93 

83.0 

3.1 

53.38 

.3? 

75.1 

3.0 

6.58  +.09 

49.5 

1.3 

4.60  +.09 

27.2 

0.8 

20.0 

27.47 

.13 

79.7 

3.4 

53.08 

.93 

71.9 

3.3 

6.62 

.06 

48.1 

1.4 

4.64 

.06 

28.0 

0.B 

36.0 

27.39- 

-.09 

76.3  -3.5 1 

52.92- 

-.09 

68.5 

-3.5 

6.71  +.10 

46.7 

-1.4 

4.72  +.10 

28.8  4«.e  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

■ 

1 

8aUr 

7 

Aquilas. 

a  Aquilse. 
(Altair.) 

•e 

DraconU. 

1 
P  AquiliB. 

> 

1 

Bieht 
AjtCAiuioo. 

Right 
Aacenakm. 

DeoUnatloD 
North, 

Bight 
AacenaioD. 

Decllni 

itiOD 

A. 

Bight 
Aaoenaion. 

Doclination 
Xartk. 

Jfartk, 

Nort 

1 

b     m 

19  40 

o 

10 

18 

h     m 

19  44 

• 

O            t 

8  31 

h     m 

19  48 

69  56 

h     m 

19  49 

o 

6 

5 

1 

1 

Jan.     1.0 

8 

1J.19+.06 

13.3 

-1.8 

8 

33.01  -(-.OS 

58.9 

-1.6 

8 

31.36- 

-.18 

37.5 

-3.3 

8 

9.30  +.05 

9L9 

1 

1 

-1.5 

11.0 

11.90 

.09 

11.5 

1.8 

33.08 

.09 

56.5 

1.7 

31.94- 

-.07 

34.1 

3.4 

9.37 

.09 

90.4 

1.5 

21.0 

11.31 

.13 

9.8 

1.7 

33.90 

.13 

54.8 

1.6 

31.9:)  +.05 

30.6 

3.5 

9.48 

.19 

18.8 

1.5, 

31.0 

11.46 

.16 

8.1 

1.6 

33.34 

.16 

53.9 

1.5 

31^35 

.17 

97.1 

3.4 

9.69 

.16 

17.4 

1.4 

F«b.    9.9 

11.64 

.19 

6.6 

1.4 

33.59 

.19 

51.8 

1.3 

31.57 

.28 

93.8 

3.9 

9.79 

.18 

10.1 

IS 

1 

!           19.0 

11.84 

.39 

5.3 

1.1 

33.79 

.91 

50.6 

1.0 

31.91 

.39 

90.7 

9.8 

9.99 

J» 

15.0 

0.9 

Mv.    1.9 

19.07 

.94 

4.3 

0.6 

33.95 

J24 

49.7 

0.7 

39.34 

.48 

18.1 

9.4 

3.91 

•93 

14.9 

0.7 

11.9 

19.39 

M 

3.6 

0.5 

34.90 

.96 

49.9  -0.4 

39.86 

.55 

15.9 

1.9 

3.46 

.96 

13.7 

-0.3! 

91.8 

19.59 

.98 

3.4  -0.1 

34.46 

.98 

49.0 

0.0 

33.45 

.61 

14.4 

1.9 

3.79 

.97 

13.5 

0.0! 

31.8 

19.88 

.99 

3.5  -H).3 

34.75 

.99 

49.1  •K.n 

34.08 

.65 

13.4  -0.6 

4.01 

.29 

13.7 

+0.4. 

'  Apr.  10.8 

13.17 

.30 

4.0 

0.7 

35.04 

.30 

49.6 

0.7 

34.74 

.06 

13.1 

0.0 

4.30 

.30 

14.9 

0.7' 

90.7 

13.47 

.30 

4.8 

1.0 

35.34 

.30 

50.5 

1.0 

35.41 

.66 

13.5  -^.7 

4.60 

.30 

15.1 

1.0 

30.7 

13.77 

.30 

6.1 

1.4 

35.64 

.30 

51.7 

1.4 

36.06 

.64 

14.5 

1.3 

4.90 

.30 

16.3 

1.3 

May  10.7 

14.07 

J» 

7.6 

1.6 

35.94 

.29 

53.9 

1.6 

36.68 

.59 

16.1 

1.8 

5.90 

.29 

17.7 

1.5, 

90.7 

14.35 

.96 

9.3 

1.8 

36.93 

.28 

54.9 

1.8 

37.95 

.54 

18.1 

9.3 

5.49 

.28 

19.4 

1.7. 

1 

30.6 

14.69 

.96 

11.9 

9.0 

36.50 

.96 

56.8 

1.0 

37.75 

.46 

90.7 

9.7 

5.76 

.26 

91.1 

1 
1.8 

Jane    9.C 

14.87 

.93 

13.3 

9.1 

36.75 

.94 

58.8 

i.0 

38.16 

.37 

93.6 

3.1 

6.01 

.94 

93.0 

1.9 

19.6 

15.08 

.90 

15.4 

9.1 

36.97 

.20 

60.8 

9.0 

38.49 

.97 

96.9 

3.3 

6.94 

.91 

94.9 

*••, 

99.6 

15.96 

.16 

17.4 

9.0 

37.16 

.17 

69.9 

9.0 

38.71 

.17 

30.3 

3.5 

6.43 

.17 

96.8 

1.9 

Jnly    9.5 

15.40 

.19 

19.5 

9.0 

37.31 

.13 

64.8 

1.0 

38.83  +.06| 

33.8 

3.5 

6.58 

.13 

98.7 

1.8 

19.5 

15.50 

.06 

91.4 

1.6 

37.41 

.08 

66.7 

1.8 

38.83- 

-.05 

37.3 

3.5 

6.69 

.09 

30.4 

1.6 

99.5 

15.56  <|-.03 

93.1 

1.7 

37.48  +.04 

68.4 

1.6 

38.73 

.16 

40.8 

3.4 

6.76  +.05 

31.9 

ijj; 

Aug.   8.4 

15..W  - 

-.01 

94.7 

1.5 

37.49 

.00 

69.9 

1.4 

38.59 

J96 

44.1 

3.9 

6.78 

.00 

33.3 

1.3 

18.4 

15.54 

M 

96.1 

1.9 

37.47  - 

-.04 

71.9 

1.9 

38.90 

.36 

47.9 

3.0 

6.76- 

-.04 

34.5 

1.1 

98.4 

15.47 

.09 

97.9 

1.1 

37.41 

.08 

79.3 

1.0 

37.80 

.45 

50.0 

9.7 

6.70 

.06 

35.5 

0.9 

Sept.   7.4 

15.36 

.19 

98.1 

0.8 

37.30 

.11 

73.1 

0.7 

37.31 

.59 

52.5 

9.3 

6.61 

.11 

36.2 

0.6 

17.3 

15.93 

.14 

98.7 

0.5 

37.18 

.14 

7:^.7 

0.5 

36.76 

.58 

54.6 

1.8 

6.48 

.14 

36.7 

0.4 

97.3 

15.07 

.10 

99.1  •K.S 

37.03 

.16 

74.1  +0.9 1 

36.14 

.63 

h6.9 

1.4 

6.34 

.15 

37.0  +0J}  1 

Oct.     7.3 

14.91 

.17 

99.3 

0.0 

3G.86 

.16 

74.9 

0.0 

35.49 

.66 

57.4 

0.9 

6.18 

.16 

37.1 

0.0 

17.3 

14.74 

.1? 

99.1  -4.3 

36.70 

.16 

74.1- 

-OJI 

34.83 

.67 

58.0  •H>.3 

6.01 

.16 

36.9 

-0.3 

97.9 

14.57 

.16 

98.7 

0.5 

36.54 

.15 

73.7 

0.5 

34.16 

.68 

58.0  -0.9 

5.86 

.15 

36.5 

0.5 

Not.    6.2 

14.43 

.14 

98.1 

0.8 

36.39 

.13 

73.1 

0.7 

33.50 

.63 

57.5 

0.8 

5.71 

.13 

:)5.9 

0.7 

16.9 

14.30 

.11 

97.1 

1.0 

36.27 

.11 

79.3 

1.0 

39.89 

.59 

56.5 

1.3 

5.59 

.11 

35.1 

0.0 

1 

96.1 

14.91 

.06 

96.0 

1.3 

36.18 

.06 

71.9 

1.9 

39.39 

.53 

54.9 

1.9 

5.50 

.08 

34.1 

1.1' 

Dec.    6.1 

14.15- 

-.04 

94.6 

1.4 

36.19- 

-.04 

69.9 

1.3 

31.83 

.45 

52.7 

9.4 

5.44 

.04 

32.9 

1.3 

16.1 

14.13 

.00 

93.1 

1.0 

36.09 

.00 

68.5 

1.5 

31.43 

.35 

50.1 

9.8 

5.41- 

-.01 

1 

31.6 

1.4 

96.1 

14.14  •••.03 

91.4 

1.7 

36.11  +.03 

669 

1.6 

31.19 

M 

47.9 

3.1 

5.49  +.01 

30.1 

1.5 

36.0 

14.90  -h.o? 

19.7 

-1.8 

36.16 +.07 

65.3 

-1.7 

30.93- 

-.14 

43.9 -3.4 1 

5.47  +.07 

28.6 

-1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

j 
1 

T 

Aquilae. 

a'  Capricorni. 

*K  Cephoi. 

a 

PayoDis. 

Mean 
Solar 
Dato. 

Asconsion. 

DedinatioD 
North, 

Asconsion. 

Declination 
f^tnUh. 

Kigbt 
Aaceaaion. 

Dedination 
North. 

RiKbt 
Aaoenaioo. 

Declination 
South. 

1 

h     m 

19  57 

o 

6 

55 

h     m 

20  10 

o 

12 

* 

56 

h 

20  : 

m 

L2 

o 

77 

19 

h 
20   ] 

m 

L5 

1 
a         /    I 

57     8  ' 

/nn.     1.0 

s 
53.99  +.05 

10.1 

-1.5 

B 

58.17  +.05 

21.1 

+0.4 

a 
61.60 

-.45 

40.0 

-3.0 

s 
32.14  +.04 

34''3  -9.1 

ll.O 

54.05 

.08 

8.5 

1.6 

58.23 

.08 

21.5 

0.3 

61.24 

.38 

36.8 

3.3 

32.22 

.11 

32.0    9.3 

21.0 

54.15 

.11 

6.9 

1.5 

58.33 

.19 

21.8 

0.3 

61.05- 

-.00 

33.5 

3.4 

32.36 

.17 

29.7    9.4 

31.0 

54.28 

.15 

5.5 

1.4 

58.47. 

.15 

22.1 

0.9 

61.06  +.10 

30.0 

3.4 

32.56 

.94 

27.3    9.4 

Feb.   "9.9 

54.45 

.If 

4.2 

1.3 

58.64 

.18 

22.2  +0.1 

61.25 

.99 

26.6 

3.3 

32.83 

.99 

25.0    9.3 

19.9 

54.64 

.30 

3.1 

1.0 

OO.o.J 

.91 

22.2  -0.1 

61.63 

.46 

23.5 

3.0 

33.15 

.35 

22.7    9.3 

Mar.    1.9 

54.85 

.iO 

2.3 

0.7 

59.05 

.33 

22.0 

0.3 

62.18 

.69 

20.6 

9.6 

33.52 

.39 

WA    9.1 

11.9 

55.09 

.05 

1.7  -0.3 

59.29 

.96 

21.7 

0.4 

62.87 

.75 

18.2 

B.1 

33.94 

.43 

18.4    9.0 , 

21.8 

55.35 

.97 

1.6 

0.0 

59.56 

.38 

21.1 

0.6 

63.69 

.86 

16.3 

1.6 

34.39 

.47 

16.5    1.8, 

31.8 

55.63 

.9B 

1.7  +0.4 

59.85 

.99 

20.4 

0.8 

64.59 

.94 

15.0 

1.0 

34.88 

.49 

14.8    1.5 

Apr.  10.8 

55.92 

.99 

2.3 

0.7 

60.14 

.30 

19.5 

1.0 

65.56 

.98 

14.3  -0.4 

35.38 

.51 

13.4     1.3 

20.7 

56.22 

.30 

3.1 

1.0 

60.45 

.31 

18.5 

1.1 

66.55 

.99 

14.3  +0.3 

35.9! 

.5»  12.3    1.0 ' 

30.7 

56.52 

.30 

4.3 

1.3 

60.77 

.39 

17.3 

1.9 

67.54 

.97 

14.9 

0.9 

36.44 

.53     11.5     0.7 

May  10.7 

56.83 

.30 

5.8 

1.6 

61.09 

.31 

16.1 

1.9 

68.49 

.99 

16.1 

1.5 

36.97 

.53'    11.0 -0.3 1 

20.7 

57.12 

.98 

7.5 

1.7 

61.40 

.31 

14.8 

1.3 

69.38 

.89 

17.9 

9.0 

37.49 

.51 

10.8    0.0  < 

30.6 

57.39 

.97 

9.3 

1.9 

61.70 

.99 

13.5 

1.3 

70.16 

.79 

20.1 

9.5 

37.99 

.4^ 

11.0  -H>.4 

June   9.6 

57.65 

.94 

11.2 

9.0 

61.98 

.97 

12.3 

1.9 

70.82 

.60 

22.8 

9.8 

38.46 

.45,    11.5     6.7 

19.6 

57^.88 

.91 

13.2 

9.0 

62.24 

JM 

11.2 

1.1 

71.35 

.45 

25.8 

3.1 

38.89 

.39!    12.4     1.0 

29.6 

58.08 

.18 

15.2 

1.9 

62.47 

.91 

10.1 

0.9 

71.73 

.99 

29.1 

3.4 

39.26 

.34 

13.6     1.3 

July    9.5 

58.24 

.14 

17.1 

1.8 

62.66 

.17 

9.3 

0.8 

71.94  +.13 

32.6 

3.5 

39.57 

J87 

15.1     1.6 

19.5 

58.36 

.10 

18.9 

1.7 

62.81 

.19 

8.5 

0.6 

71.99- 

-.04 

36.1 

3.5 

39.81 

.90 

16.8     l.b 

29.5 

58.44 

.05 

20.6 

1.6 

62.91 

.06 

8.0 

0.5 

71.87 

.90 

39.6 

3.5 

39.97 

.13;   J8.7    9.0  1 

Aug.   8.4 

58.47  +.01 

22.0 

1.4 

62.97  +.03 

7.6 

0.3 

71.59 

.36 

43.1 

3.4 

40.06 +.05!  '^-7    9.0  1 

18.4 

58.45- 

-.03 

23.3 

1.9 

62.98  - 

-.01 

7.4  -0.9 

71.14 

.59 

46.4 

3.9 

40.07  - 

-.03   22.8    9.0  > 

28.4 

58.40 

.07 

24.3 

0.9 

62.95 

.07 

7.3 

0.0 

70.56 

.66 

49.5 

9.9 

39.99 

.11    24.8    9.0' 

Sept.   7.4 

58.31 

.10 

25.1 

0.7 

62.87 

.09 

7.3  +0.1 

69.83 

.78 

52.3 

9.6 

39.85 

.itI  26.7    i.B 

17.3 

58.19 

.13 

25.7 

0.5 

62.77 

.19 

7.5 

0.9 

68.99 

.89 

54.7 

9.9 

39.65 

jasi  28.4    1.6 

27.3 

58.03 

.15 

2<i.l  +0.9 

62.64 

.14 

7.7 

0.3 

68.06 

.97 

56.8 

1.8 

39.40 

.97    29.9      1.3 

j 

Oct.     7.3 

57.89 

.16 

26.2 

0.0 

62.49 

.15 

8.0 

0.3 

67.05 

1.03 

58.4 

1.3 

39.11 

.30!   31.0     6.9^ 

17.3 

57.73 

.16 

26.1 

-0.9 

62.33 

.15 

8.4 

0.4 

65.99 

1.07 

59.4 

0.8 

38.80 

.31     31.7     0.5 

27.2 

57.57 

.15 

25.8 

0.5 

62.18 

.15 

8.8 

0.4 

64.91 

1.08 

60.0  +0.3 

38.49 

.30  32.0  +0.1 

Nov.   6.2 

57.42 

.14 

25.2 

0.7 

62.04 

.13 

9.2 

0.4 

63.83 

1.06 

60.0 

-0.3 

38.20 

4)S    31.9  -0.3 

16.2 

57.30 

.11 

24.4 

0.9 

61.92 

.11 

9.6 

0.4 

62.79 

1.01 

59.4 

0.9 

37.93 

J94    31.4     0.7' 

26.1 

57.20 

.06 

23.5 

1.1 

61.82 

.06 

10.0 

0.4 

61.81 

.94 

58.2 

1.4 

37.71 

.19   30.5    1.1 

Dec.    6.1 

57.13 

.05 

22.3 

1.9 

61.76 

.05 

10.4 

0.4 

60.91 

.83 

56.5 

1.9 

37.55 

.14    2J.2     1.5  i 

1 
1 

16.1 

57.10- 

-.01 

21.0 

1.4 

61.73- 

-.01 

10.9 

0.4 

60.14 

.71 

54.3 

9.4 

37.44- 

1 

-.07   27.5    1.8 '■ 

96.1 

57.11  +.09 

19.5 

1.5 

61.73 +.03 

11.3 

0.4 

59.50 

.56 

51.7 

9.8 

37.40 

.00    85.6     9.0: 

36.0 

57.15 +.06 

18.0 

-1.5 

61.78  +.06 

11.6  +0.4 

59.03- 

-.39 

48.7 

-3.1 

37.44 +.07   23.4-9.9  1 
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Mean 
SoUur 
Date. 


Jan.     1.1 

11.0 

21.0 

31.0 

I  Feb.  10.0 

I  19.9 

•  Mar.    1.9 
'  11.9 

!  81.9 

31.8 

Apr.  10.8 
30.8 
30.7 

May  10.7 

ao.7 

I 

I  30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 

S9.5 

Aug.   8.5 

18.4 

88.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Not.    6.2 

16.2 

26.2 

Dae.    6.1 

16.1 
8G.1 
3C.1 


IT  Capricorn i. 


Bight 
AaeeojiioD. 


h     m 

20  20 


0.75  +.04 
0.81  .06 
0.91  .11 
1.04  .15 
1.20    .18 


1.40 
1.62 
1.86 
2.13 
2.42 


.91 
.03 
.98 

.98 
.30 

.31 


DecUnation 
Houth, 


o  / 

18  37 


44.1  0.0 

44.1  0.0 

44.1  -0.1 

43.9  0.9 

43.7  0.3 

43.3  0.4 

42.8  0.6 
42.1  0.7 

41.3  0.9 

40.4  1.0 


2.72  .31  30.4  1.1 

3.04  .39  38.3  1.1 

3.37  .33^  37.1  1.9 

3.69  .33  35.9  1.9 

4.02  .39  34.7  1.9 


4.33 
4.63 
4.90 
5.14 
5.34 


.30 


.96 


.18 


5.51  .14 
5.62  .00 
5.69  +.04 
5.71  .00 
5.69  -.04 


5.63 
5.53 
5.40 
5.25 
5.09 

4.94 
4.79 
4.66 
4.56 
4.49 


.061 
.11 
.14 
.15 
.16 

.15 
.14 
.11 
.09 
.05 


33.6 
32.5 
31.6 
30.8 
30.2 


1.1 
1.0 
0.8 
0.7 
0.5 


4.45  -.09 
4.45  +.09 
4.49  +.06 


29.8  0.3 
29.5  H>.9 

29.4  0.0 

29.5  +D.1 

29.7  0.3 

30.1    0.4 

30.5  0.4 

30.9  0.5 

31.4  0.5 

31.8  0.4 

32.3  0.4 

32.6  0.4 
33.0  0.3 
33.3  0.9 

33.5  0.9 

33.6  0.1 

33.7  +0.1 
33.7    0.0 


f  Delphini. 


Sight 
Aacension. 


h     m 

20  27 


6.60  +.01 
6.63  .05 
C.70  .06 
6.80  .19 
6.93    .15 


7.09 
7.39 
7.50 
7,75 
8.01 

8.29 
8.59 
8.90 
9.20 
9.50 

9.80 
10.07 
10.32 
10.54 
10.72 


.18 
.90 
.93 
.95 
.97 

.99 
.30 
.30 
.30 
.30 

.98 
.96 
.94 
.90 
.16 


10.67  .19 

10.97  .08 
11.02 +.03 

11.03  -.01 

11.00  .05 

10.93  .09 

10.82  .19 

10.70  .14 

10.55  .15 

10.39  .16 

10.23  .16 

10.07  .14 

9.94  .13 


DecUnation 
North, 


9.82 
9.73 


.10 
.07 


9.68    .04 

9.66  -.01 

9.67  +.03 


10  52 


17.1  -1.6 
15.5  1.7 
13.8  1.6 

12.2  1.5 
10.8  1.4 

9.5  1.1 

8.5  0.8 

7.8  0.5 

7.5  -0.1 
7.6+0J9 

8.0  0.5 

8.8  1.0 

10.0  1.3 

11.5  1.6 
13.2  1.8 

15.1  9.0 

17.2  9.1 
19.4  9.9 

21.6  9Ji 
23.8  9.1 


25.8 
27.8 
29.5 
31.1 
32.4 


9.0 
1.8 
1.7 
1.5 
1.9 


33.5  1.0 
34.4  0.7 
35.0     0.5 

35.3  40.9 

35.4  -0.1 

35.2  0.3 
34.7  0.6 
34.0    0.8 


33.1 
31.9 


1.0 
1.3 


30.6  1.4 
29.1  1.5 
27,5  -i.e 


''Groombridge  3241. 


Sight 
Aicension. 


h     m 

20  30 


27.93  -.33 
27.65  .91 
27.50  -.08 
27.48  +.05 
27.60    .18 


27.84 
28.21 
28.68 
29.25 
20.90 


.30 
.49 
.58 
.61 
.67 


30.59  .71 

31.32  .73 

32.05  .rj 

32.77  .70 

33«46  .65 

34.08  .59 
34.63  .50 

35.09  .41 

35.44  .30 

35.68  .18 

35.81  +.06 
35.81  -.06 

35.69  .18 

35.45  J89 
35.11  .40 


DecUnation 
North. 


o        / 

72     5 


// 


34.66 
34.13 
33.51 
32.84 
32.13 


.49 
.57 
.64 
.69 
.79 


66.6  -3.0 

63.5  3.9 
60.1  34 

56.7  3.4 

53.3  3.3 

50.1  3.1 

47.2  9.7 
44.7  9.3 

42.6  1.7 
41.2  1.1 

40.4  -0.5 

40.2  +0.1 

40.6  0.8 

41.7  1.4 

43.3  1.9 

45.5  9.4 
48.1  9.8 
51.1  3.1 

54.4  3.4 

57.8  3.5 


61.4 
65.0 
68.6 
72.0 
76.2 

78.2 

80.8 
83.0 
84.8 
86.1 


3.6 
3.6 
3.5 
3.3 
3.1 

9.8 
9.4 
9.0 
1.5 
1.0 


31.40  .74 

30.66  .73 

29.94  .70 

29.26  .65 

28.64  .50 

28.09  .50 

27.63  .40 
27.29  -.99 


86.8  +0.5 

87.0  -«.l 
86.7  0.7 
85.7  1.9 
84.2    1.6 

« 

82.1  9.3 

79.6  9.7 

76.7  -3.1 


a  Cygni. 


Bight 
Aaoention. 


h     m 

20  37 


Declination 
North, 


44  49 


// 


3.72  -.07 
3.67  -.09 
3.68 +.09   32.0 

3.73  .08   29.0 


3.84    .13   26.1     9.8 


3.99 
4.19 
4.44 
4.72 

5.04 

5.39 
5.75 
6.12 
6.50 
6.86 

7.21 
7.52 
7.81 
8.05 

8.24 


.18 
.33 
.97 
.30 
.33 

.35 
mJ7 
.37 
.37 
.36 

.33 
.30 
.96 
.99 
.16 


37.9  -9.7 
35.0    9.0 

3.0 
3.0 


23.3 
20.9 
18.9 
17.4 
16.4 


9.6 1 
9.9 


1.8 
1.3 
0.7 


I 


16.0  -0.1 

16.2  +0.5 

17.0  1.0 

18.3  1.6 

20.1  9.1 


8.38  .11 
8.46  +.05 
8.49  .00 
8.45 -.06 
6.37    .11 


8.23 

8.05 
7.84 
7.60 
7.34 

7.08 
6.82 
6.57 
6.34 
6.15 


22.4 
25.0 
28.0 
31.1 
34.4 


9.5 
9.8 
3.0 
3.9 
3.3 


37.7  3.3 
41.0  3.9 
44.2     3.1 


.16 

J96 

J96 

I 

.94' 

.91 
.18 


47.2 
50.0 

52.5 
54.7 
56.4 
57.8 
58.7 


9.9 


9.61 

I 

I 

9.3 
9.0 
1.6 
1.1 
0.0 


59.1  +0.1 
59.0  -0.3 
58.4     0.8 


5.96  .14 
5.86  .10 
5.79 -b05 


57.3 
55.7 

53.7 
51.3 


1.3 
1.8. 

9.9 
9.5 


i8.6  -9.8 : 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

f^ 

Aq 

uarii. 

1 

^Cygni. 

•12  Year  Cat.  1879. 

61  < 

1 
Cygni  (pr.) 

Mean 
8olBr 
Date. 

Kight 
Asoension. 

Declinatioii 
South. 

Right 
Aaccnaion. 

Declination 
North, 

Kight 
Aacenaion. 

Declination 
North. 

lUgbt 

Declination 
N^rth.     1 

li     m 

20  45 

O            / 

9  27 

h     m 

20  52 

40  40 

h     m 

20  53 

0 

80 

4 

h 

21 

m 
1 

o 

38 

7 

inn.     1.1 

8 

46.02  +.02 

38.6  +0.5 

a 
24.01 

-.07 

45.5  -4.6 

a 
9.60  -.79 

It 

31.9  -9.6 

10.13 

-.06 

33''3 

1 

-«.3 

11.1 

46.06 

.05 

39.1 

0.5 

23.96- 

-.03 

42.9 

9.7 

8.90    .58 

29.1 

3.0 

10.09- 

-.09 

30.9 

9.5 

21.0 

46.12 

.08 

39.6 

0.4 

23.96  +.02 

40.1 

9.8 

8.43    .36 

2S.9 

3.9 

10.09  +.09 

28.3 

9.6 

31.0 

46.22 

.11 

39.9 

0.3 

24.00 

.06 

37.2 

2.8 

8.19  -.19 

22.6 

3.3 

10.13 

.07 

25.7 

9.6 

Feb.  10.0 

46.34 

.14 

40.1  +0.1 

24.09 

.11 

34.5 

9.7 

8.19  +.12 

19.2 

3.4 

10.22 

.11 

23.1 

9.5. 

20.0 

46.50 

.17 

40.2 

0.0 

24.22 

.15 

31.8 

9.5 

8.44    .36 

16.0 

3.9 

10.35 

.15 

20.6 

9.3 

Mar.    1.9 

46.69 

.90 

40.1  -oja 

24.40 

.90 

29.5 

9.1 

8.91    .59 

12.9 

9.9 

10.53 

.90 

18.5 

9.0 

11.9 

46.90 

J23 

39.8 

0.4 

24.62 

.94 

27.6 

1.7 

9.60    .78 

10.1 

9.5 

10.75 

.94 

16.7 

1.6 

21.9 

47.14 

.95 

39.2 

0.6 

24.88 

.98 

26.1 

1.9 

10.47    .95 

7.9 

9.0 

11.00 

JI7 

15.3 

1.1 

31.8 

47.40 

.97 

38.5 

0.9 

25.17 

.31 

25.1 

0.7 

11.50  1.06 

6.1 

1.5 

11.29 

.30 

14.5 

-0.6 

Apr.  10.8 

47.68 

.99 

37.5 

1.0 

25.49 

.33 

24.7  -O.I 

12.64  1.16 

4.9 

0.9 

11.61 

.33 

14.1 

0.0 

20.8 

47.98 

.30 

36.4 

1.9 

25.83 

.35 

24.8  +0.4 

13.85  1.93 

4.3  -0.3 

11.94 

.35 

14.4 

+0.5 

30.8 

48.29 

.31 

35.1 

1.4 

26.19 

.36 

25.5 

1.0 

15.10  1.94 

4.3  +0.3 

12.30 

.36 

15.1 

1.0 

May  10.7 

48.60 

.39 

33.6 

1.5 

26.55 

.36 

26.8 

1.5 

16.33  1.90 

5.0 

1.0 

12.66 

.36 

16.4 

1.6 

20.7 

48.92 

.31 

32.1 

1.5 

26.90 

.35 

28.5 

1.9 

17.51  1.13 

6.2 

1.6 

13.02 

.35 

18.9 

9.0 

• 

30.7 

49.23 

.30 

30.6 

1.5 

27.24 

.33 

30.7 

9.3 

18.60  1.03 

8.0 

9.0 

13.37 

.34 

20.4 

9.4 

June   9.7 

• 

49.53 

.99 

29.1 

1.5 

27.56 

.30 

33.2 

9.7 

19.57    .89 

10.3 

9.5 

13.70 

.39 

23.0 

9.7 

19.6 

49.80 

.96 

27.6 

1.4 

27.85 

.97 

36.1 

9.9 

20.3d    .73 

13.0 

9.9 

14.00 

.98 

25.8 

3.0 

29.6 

50.05 

.93 

26.3 

1.3 

28.10 

.93 

39.1 

3.1 

21.03    .55 

16.1 

3.9 

14.26 

.96 

28.9 

3.1  1 

July    9.6 

50.27 

.90 

25.1 

1.1 

28.31 

.18 

42.3 

3.9 

21.49    .36 

19.4 

3.4 

14.49 

.90 

32.1 

3.9 

19.5 

50.44 

.15 

24.0 

0.9 

28.47 

.13 

45.5 

3.9 

21.74  +.15 

22.9 

3.5 

14.67 

.16 

35.3 

3.9 

29.5 

50.58 

.11 

23.2 

0.8 

28.57 

.06 

48.7 

3.9 

21.79  -.06 

26.5 

3.6 

14.80 

.10 

38.6 

3.9 

Aug.    8.5 

50.66 

.06 

22.5 

0.6 

28.62  +.03 

51.8 

3.0 

21.63    .96 

30.1 

3.6 

14.87  +.06 

41.7 

3.1 

18.5 

50.70  +.03 

22.0 

0.4 

28.62  - 

-.03 

54.8 

9.9 

21.26    .46 

33.6 

3.5 

14.89 

.00 

44.7 

9.9 

28.4 

50.70- 

-.02 

21.7 

0.9 

28.57 

.06 

57.5 

9.6 

20.71    .65 

37.1 

3.3 

14.87  - 

-.05 

47.5 

9.7  1 

1 

Sept.   7.4 

50.66 

.06 

21.6  -0.1 

28.47 

.19 

60.0 

9.3 

19.97    .89 

40.3 

3.1 

14.79 

.10 

50.0 

1 
9.4 

17.4 

50.58 

.09 

21.6  +0.1 

28.32 

.16 

62.1 

9.0 

19.06    .98 

43.2 

9.8 

14.67 

.13 

52J3 

9.0 

27.4 

50.47 

.19 

21.8 

0.9 

28.14 

.19 

63.9 

1.6 

18.01  1.11 

45.8 

9.4 

14.52 

.17 

54.1 

1.7 

Oct.     7.3 

50.34 

.14 

22.0 

0.3 

27.93 

.91 

65.3 

1.9 

16.84  1.92 

48.0 

9.0 

14.34 

.19 

55.6 

IJ3 

17.3 

50.20 

.15 

22.4 

0.4 

27.71 

.93 

66.3 

0.7 

15.58  1.30 

49.7 

1.6 

14.14 

.90 

56.6 

0.8 

27.3 

50.05 

.15 

22.8 

0.4 

27.48 

.23 

66.8  +0.3 

14.25  1.34 

50.9 

1.0 

13.94 

.91 

57.2  +0.4 

Nov.    6.2 

49.91 

.13 

23.2 

0.5 

27.24 

.93 

66.8  -4>.9 

12.89  1.36 

51.6  +0.4 

13.73 

.90 

57.4  -«.l 

16.2 

49.78 

.19 

23.7 

0.5 

27.02 

.91 

66.4 

0.7 

11.53  1.34 

51.7  -0.9 

13.53 

.19 

57.1 

0.5 

26.2 

49.67 

.10 

24.3 

0.5 

26.81 

.19 

65.4 

1.9 

10.20  1.99 

51.3 

0.8 

13.34 

.17 

56.4 

1.0 

Dec.    6.2 

49.59 

.07 

24.8 

• 

0.5 

26.63 

.17 

64.0 

1.6 

8.96  1.19 

50.2 

1.3 

13.18 

.16 

55.2 

1.4 

1 

16.1 

49.53 

.04 

25.3 

0.5 

26.48 

.13 

62.2 

9.0 

7.82  1.07 

48.6 

1.9 

13.04 

.19 

53.6 

t 
1.8! 

26.1 

49.51  - 

-.01 

25.9 

0.5 

26.37 

.00 

60.0 

9.3 

6.83    .90 

46.4 

9.4 

12.94 

.06 

51.6 

9.1  i 

364 

49.52 +.03 

26.4 +0.6 1 

26.29- 

-.06 

57.5- 

-9^ 

6.01  -.71 

43.9  -9.8 1 

12.88- 

-.04 

49.3 

-9.4 
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1            APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
t 

CCygni. 

a 

Ccphei. 

1 

Pegasi. 

P  Aquarii. 

Solar 
,       Date. 

1 

AMensioD. 

DeeliiiAtlon 
2f«rtk, 

Right 
Aioeiuion. 

Declinatioii 

Right 
AacooBion. 

DecUnation 

Right 
Aaoenaion. 

DecUnation 
mouth. 

h 
21 

m 

7 

29  42 

h     m 

21  15 

o 

62 

2 

h     m 

21  16 

li 

15 

h     m 

21  24 

o 

6 

7 

Jul.     1.1 

89.78- 

-.05 

23^5  -9.1 

s 
29.77- 

-.94 

54.8  -9.6 

10.88- 

-.04 

// 
41.3 

-1.7 

8 

50.41- 

-.09 

51.9  +0.6 

11.1 

29.75- 

-.02 

21.3 

9.3 

29.56 

.17 

52.1 

9.9 

10.85- 

-.01 

39.5 

1.6 

60.41  +.01 

52.5 

0.6 

21.1 

29.75  +.oa 

18.9 

9.4 

29.43 

.10 

49.1 

3.1 

10.87  +.03 

37.0 

1.9 

50.43 

.04 

53.0 

0.5 

31.0 

29.79 

.06 

16.5 

9.4 

29.37- 

-.09 

45.8 

3Jt 

10.91 

.06 

35.7 

1.8 

50.49 

.07 

53.5 

0.4- 

1  Feb.  lO.O 

29.87 

.10 

14.2 

9.9 

29.39  -h.06 

42.6 

3.9 

10.99 

.09 

33.9 

1.7 

50.57 

.10 

53.8 

0.9 

1 

1           90.0 

29.98 

.13 

12.1 

9.0 

29.49 

.14 

39.4 

3.1 

11.10 

.13 

32.3 

1.5 

50.69 

.13 

1 
54.0  +0.1 1 

Mar.    1.9 

30.14 

.17 

10.2 

1.7 

29.68 

.93 

36.4 

9.6 

11.24 

.16 

30.9 

1.9 

50.84 

.16 

5.3.9  -0.1 

:           11.9 

30.33 

.81 

8.6 

1.4 

29.94 

.30 

33.8 

9.4 

11.42 

.19 

29.8 

0.9 

51.01 

.19 

53.7 

0.4 

21.9 

30.55 

34 

7.4 

0.9 

30.27 

.36 

31.6 

9.0 

11.63 

.99 

29.0 

0.5 

51.22 

J» 

53.2 

0.6 

j           31.9 

30.81 

.97 

6.7  -0.4 

30.67 

.49 

29.8 

1.4 

11.87 

.95 

28.7  -0.1 

51.45 

.95 

52.4 

0.6 

Apr.  10.8 

31.09 

.99 

6.5 

0.0 

31.12 

.47 

28.7 

0.6 

12.14 

.96 

28.8  •H>.3 

51.71 

Sf7 

51.5 

1.1 

20.8 

31.40 

.31 

6.8  +0.5 

31.60 

.50 

28.1 

H).9 

12.42 

.30 

29.3 

0.7 

51.99 

.99 

50.3 

1.3 

30.8 

31.72 

.33 

7.6 

1.0 

32.11 

.5] 

28.2-H).4| 

12.73 

.31 

30.3 

141 

52.28 

.30 

48.9 

1.5 

May  10.8 

32.05 

.33 

8.9 

1.5 

32.63 

ja 

28.9 

1.0 

13.04 

.39 

31.6 

1.5 

82.60 

.31 

47.3 

1.6 

20.7 

1 

32.38 

.33 

10.6 

1.9 

33.15 

.50 

30.2 

1.6 

13.36 

.39 

33.3 

1.8 

52.91 

.33 

45.7 

1.7 

1 

.          30.7 

32.70 

.33 

12.6 

9.9 

33.64 

.48 

32.1 

9.1 

13.67 

.31 

35.3 

9.1 

53.23 

.31 

43.9 

1.7 

June   9.7 

33.01 

.30 

15.0 

9.5 

34.10 

.44 

34.4 

9.5 

13.98 

.99 

37.5 

9.3 

53.54 

.30 

42.2 

1.7 

19.C 

33.30 

.97 

17.6 

9.7 

34.51 

.36 

37.1 

9.9 

14.26 

.97 

40.0 

9.4 

53.83 

.96 

40.4 

1.7 

29.6 

33.55 

.93 

20.4 

9.8 

34.87 

.33 

40.2 

3.9 

14.52 

.94 

42.4 

9.5 

54.10 

.96 

OO.u 

1.6 

July    9.6 

33.77 

.90 

23.3 

9.9 

35.16 

.95 

43.6 

3.4 

14.74 

J» 

45.0 

9.5 

54.34 

J93 

37.3 

1.4 

19.6 

33.94 

.15 

26.2 

9.9 

35.38 

.18 

47.1 

3.6 

14.92 

.16 

47.5 

9.5 

54..55 

.19 

36.0 

1.3 

29.5 

34.07 

.10 

29.0 

9.8 

35.51 

.10 

50.7 

3.6 

15.06 

.19 

50.0 

9.4 

54.71 

.14 

34.8 

1.1 

Aug.  8.5 

34.15 

.08 

31.8 

9.7 

35.57  -l-.0^ 

54.3 

3.6 

15.16 

.07 

52.3 

9.9 

54.83 

.10 

33.8 

0.9, 

las 

34.19  4-.01 

34.4 

9.5 

35.55- 

-.06 

57.9 

3.5 

15.21 

f.03 

54.4 

9.0 

54.91 

.05 

33.0 

0.7  1 

28.5 

34.17- 

-.04 

30.8 

9.3 

35.44 

.14 

61.3 

3.3 

15.22- 

-.01 

56.4 

1.8 

54.94  +.01 

32.5 

0.5 

Sept.  7.4 

34.11 

.06 

38.9 

9.0 

35.27 

.91 

64.5 

3.1 

15.18 

.05 

58.0 

i.e 

54.93- 

-.03 

32.1 

0.3 

17.4 

34.01 

.11 

40.7 

1.7 

35.02 

.97 

67.4 

9.8 

15.11 

.09 

59.5 

1.3 

54.89 

.06 

31.9  -0.1 

27.4 

33.88 

.14 

42.3 

1.3 

34.72 

.33 

70.0 

9.4 

15.01 

.19 

60.6 

1.0 

54.81 

.09 

31.9  +0.1 

Oct.     7.3 

33.72 

.17 

43.4 

1.0 

34.37 

.37 

72.2 

90 

14.88 

.14 

61.5 

0.7 

54.70 

.11 

32.1 

0.9 

17.3 

33.55 

.16 

44.2 

0.0 

33.98 

.40 

74.0 

1.5 

14.73 

.15 

62.0  +0.4 

54.58 

.13 

32.4 

0.3 

27.3 

33.36 

.16 

44.6  +0.9 

33.57 

.49 

75.2 

1.0 

14.57 

.16 

62.2 

0.0 

54.44 

.14 

32.8 

0.4 

Not.    6.3 

33.18 

.18 

44.6  -0.9 

33.14 

.43 

75.9  -H).4 

14.42 

.16 

62.1  H).3| 

54.31 

.13 

33.2 

03 

16.2 

33.00 

.17 

44.2 

0.0 

32.71 

.43 

76.0 

-0.1 

14.26 

.14 

61.7 

0.6 

5t.l8 

.19   33.8 

0.6 

2G.2 

32.84 

.15 

43.4 

1.0 

32.30 

.40 

75.6 

0.7 

14.13 

.13 

61.0 

0.9 

54.06 

.11    34.3 

O.C 

Dec.    G.2 

32.70 

.13 

42.2 

1.4 

31.91 

.37 

74.6 

1.3 

14.01 

.11 

59.9 

1.9 

53.96 

.09   35.0 

0.6 

16.2 

32.58 

.10 

40.7 

1.7 

31.56 

.33 

73.0 

1.6 

13.91 

.06 

58.6 

1.4 

53.89 

1 
.06   35.6 

0.6 

26.1 

32.49 

.07 

38.8 

9.0 

31.25 

.97 

71.0 

9.3 

13.84 

.05 

57.1 

1.6 

53.84 

.04    36.2 

0.6 

36.1 

32.44- 

-.04 

36.7 

-9.9 

31.01  • 

-.91 

6H.5  -9.7 

13.80- 

-.03 

55.4 

-1.8 

53.81- 

-.01*  36.8  •H>.6 

3d4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Sohur 
Date. 


oPeffasi. 
^Jilarkab.) 


Bight 
AMension. 


Jan.  1.3 
11.2 
21.1 
31.1 

Feb.  10.1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.*  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

1G.3 

2G.3 

Dec.    0.3 

16.2 
26.2 
36.2 


h     m 

22  58 


8 

24.61 
24.52 
24.46 
24.41 
2.1.39 


-.09 
.08 
.06 

-.03 
.00 


24.40  +.03 
24.44  .06 
24.52  .10 
24.63  .13 
24.78    .17 


24.97 
25.19 
25.45 
25.73 
26.04 

26.36 
26.68 
27.00 
27.31 
27.60 

27.87 
28.11 
28.30 
28.46 

28.58 


Declination 
North, 


.91 
.94 

A! 
.S9 
.31 

.33 

.«flt» 
.39 
.30 
.98 

.95 

.18 
.14 
.09 


28.65  .05 
28.69  4-.09 

28.6S  -.02 
28.65  .05 
28.58    .07 


28.50 
28.40 
28.28 
28.16 

28.05 


.091 

.11 

.19 

.19 

.19 


27.93  .11 
27.83  .10 
27.74  -.IM 


*o  Cephei. 


O  / 

14  31 


18.2  -1.0 

17.0  iJi 
15.8  1.9 
14.5    1.3 

13.3  IJH 

12.1  ].l 
11.1  0.9 
10.3    0.7 

9.7    0.4 

9.4  -0.1 

9.5  +0.3 
Ip.O    0.6 

10.7  0.9 

11.8  1.3 
13.3     1.6 

15.0  1.8 

17.0  9.0 

19.1  9.9 
21.3  9.3 

23.7  9.3 

26.0  9.3 

28.3  9.9 

30.5  9.1 

32.6  9.0 

34.4  1.8 

36.1  1.6 

37.6  1.3 

38.8  1.1 

39.7  0.9 

40.5  0.6 

41.0    0.3 

41.2  +0.1 
41.2-0.1 

40.9  0.4 
40.5    0.6 

39.8  0.8 

38.9  1.0 
37.8  -1.1 


Right 
Aacenalon. 


DecUnation 
Nwrth. 


n     m 

23  13 

s 
22.52  -.46, 

22.08  .«3 

21.68  .37 

21.34  .30 

21.08  .99 

20.91  .19 
20.83  -.02 
20.86  +.08 
20.90  .18 
21.23    .96 


21.56 
21.98 
22.48 
23.04 
23.64 

24.27 
24.90 
25.53 
26.12 
26.67 

27.17 
27.60 
27.95 
28.21 
28.39 


.38 
.46 
.53 

.61 

.63 
.63 
.61 
.57 
.59 

.46 
.39 
.31 
.99 
.13 


23.48  +.05 

28.49  -.04 
28.40  .19 
28.24  .90 
28.00    .97 


27.70 
27.34 
26.93 
26.48 
26.01 


.33 
.39 
.43 

.46 

.48 


25.53  .48 
25.05  .47 
24.59  -.44 


0  Piaciam. 


I  Piacium. 


Right 
Asoeuaiou. 


Declination 
North, 


67  24 


It 


69.8  -1.1 
68.4  1.6 
66.6  9.1 
64.2    9.5 

61 .6  9.8 

58.7  3.0 
55.6  3.0 
52.6  9.9 

49.8  9.7 
47.2  9.4 

44.9  9.0 
43.1  1 6 
41.8  1.0 
41.0  -0.5 
40.8  +0.1 


41.2 
42.2 
43.7 
45.7 
48.2 


0.7 
1.9 
1.8 
9.9 
9.6 


h     m 

23  21 


O  / 

5  40 


// 


30.18 -.0^  49.2  H).8 
30.09    .08   48.4    0.8 


30.01 
29.06 


.06 
.04 


29.93  -.09 

29.92  +.01 

29.94  .04 
29.99  .07 
30.08  .11 
30.21    .15 


30.38 
30.58 
30.82 
31.08 
31.37 

31.68 
32.00 
32.32 
32.64 
32.94 


.18 
.99 
.95 
.98 

.30 

.31 
.33 
.39 
.31 
.99 


51.0  3.0 

54.2  3.3 

57.6  3.5 

61.2  3.6 
64.9  3.7 

68.6  3.7 

72.3  3.6 
75.8  3.4 
79.2  3.9 

82.2  9.9 

85.0  9.5 

87.3  9.1 

89.1  1.6 
90.5  1.0 
91.2+0.5 

91.4  -0.1 
91.0  0.7 
90.0  -1.3 


33.22  .97 

33.47  .93 

33.68  .90 

33.86  .16 

34.00  .19 

34.10  .06 
34.16  .04 
34.19  +.01 
34.18 -.09 
34.14    .05 


34.07 
33.99 
33.90 
33.79 
33.69 

33.58 
33.48 
33.39 


.07 
.09 
.10 
.10 
.11 

.10 

.10 

-.09 


47.5 
46.7 


0.8 
0.8 


46.0  0.7 

45.3  0.5 

44.9  0.4 

44.6  -0.1 

44.6  +0.1 
44.8  0.4 

45.3  0.7 

46.2  1.0 

47.3  1.9 

48.7  1.6 
50.3  1.7 

52.1  1.9 

54.1  9.0 

56.2  9.1 

58.3  9.1 

60.4  9.1 


62.5 
64.5 
66.2 
67.9 
69.3 


9.0 
1.9 
1.7 
1.6 
1.3 


70.5  1.1 
71.5  0.6 
72.2    0.6 

72.7  0.4 

73.0  +Oja 

73.1  0.0 
73.0  -0.9 

72.8  0.3 

72.4  0.5 
71.8    0.6 

71.2  0.7 

70.5  0.8 
60.7  -0.8 


Right 
Aaoeoalon. 


h     m 

23  83 


Dedinstkin 
North, 


O  i 

4  56 


23.86 -.10 
23,77  .06 
23.69  .07 
23.63    .05 


1/ 


11.9  -0.8 
11.1  0.8 
10.3     0.8 

9.5    0.7 
23.59 -.091    8.8    0.6 


23.57  .00 

23.58  +.09 
23.63  .06 
23.71  .10 
23.82    .14 


23.98 
24.17 
24.40 
24.66 
24.95 

25.25 
25.57 
25.89 
26.21 
26.52 

26.80 
27.06 
27.29 
27.48 
27.63 


.171 

.91 

.94 

.97 

.30 

.31 


.391 

.91 

.30 

.97 

M 
.17 
•13 


27.74     .09 

27.82  .05 

27.85  +.08 

27.86  -.01 

27.83  .0« 


27.78 
27.71 
27.62 
27.52 
27.42 


.06 
.06 
.09 
.10 
.10 


27.32  .10 
27.21  .10 
27.12  -.00 


8.2    0.5 

7.8  0.3 
7.6  -0.1 
7.6  fOA 

7.9  0;4 


'  8.4 

9.3 

10.4 

11.8 

13.4 

1.5.2 
17.2 
19.ft 
21.3 
23.4 

25.5 
27.4 
29.2 

30.8 
32.2 


0.7 
1.0 

ija 
1.5 

1.7 

1.9 
9.0 
9.1 
9.1 

9.1 

9^ 
1.9 
1.7 
1.5 
1.3 


33.3  1.0 

34.2  0.8 
84.9    0.6 

35.4  0.3 
33.6  +oa 

.35.7    0.0 

35.6  -0.9 

35.3  0.3 
34.9  0.5 
34.3    0.6 

33.7  0.7 
33.0  0.7 
32.2-0.8 


FIXED  STARS,  1873. 


891 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

fi  Capricomi. 

*79  Draconis. 

a 

Aqaarii. 

a  Gruis. 

BolM- 
Dftte. 

Bight 

AlOWMJOB. 

DecUiuittoii 

ANtI*. 

Bight 
KmmttAmL 

Declination 
North. 

Bight 
Asoeasion. 

Declination 

Bight 
Aaoenaiou. 

Declination 
South, 

h     m 

21  46 

o 

14 

8 

h     m 

21  51 

o 

73 

1 
5 

h     m 

21  59 

O            t 

0  55 

h 

22 

m 

0 

O            1 

47  34 

i«a.     1.1 

90.37- 

-.03 

64!7  -fOJl 

13.06- 

-.54 

72'.'2  -9.1 

13.86- 

-.04 

77.4  40.8 

• 
11.05- 

-.09 

47.8 

-1.0 

1           11.1 

90.35- 

-.01 

64.9  +0.1 

12.56 

.44 

69.9 

9.5 

13.89- 

-.09 

78.9 

0.8 

10.98- 

-.05 

46.3 

1.6 

91.1 

90.36  4-.08 

65.0 

0.0 

19.16 

.33 

67.1 

9.9 

13.81 

.00 

79.0 

0.7 

10.95 

.00 

44.6 

1.9 

31.0 

90.40 

.05 

64.9  -0.1 

11.89 

J9I 

64.1 

3.1 

13.83  4.03 

79.6 

0.6 

10.97  4.04 

49.6 

9.1 

Feb.  10.0 

90.47 

.06 

64.7 

0.9 

11.75- 

-.07 

60.9 

3.9 

13.88 

.06 

80.9 

0.5 

11.04 

.09 

40.4 

0.3 

90.0 

90.57 

.19 

64.3 

0^ 

11.74  4.06 

57.6 

3.9 

13.96 

.00 

80.0 

0.3 

11.14 

.13 

38.0 

9.4 

Mar.    9.0 

90.70 

.15 

63.7 

0.7 

11.88 

.90 

54.4 

3.1 

14.06 

.19 

80.8  40.1 

11.30 

.18 

35.5 

9.5 

*           11.9 

90.86 

.18 

69.9 

0.9 

19.14 

.33 

51.4 

9.8 

14.90 

.16 

80.8  -0.9 

11.50 

.99 

39.9 

9.6 

91.9 

91.05 

.SI 

69.0 

1.1 

19.54 

.45 

48.8 

9.4 

14.38 

.19 

80.5 

0.4 

11.74 

.96 

30.4 

9.6 

31.9 

91.98 

.M 

60.8 

1.9 

13.05 

.06 

46.5 

9.0 

14.58 

.99 

79.9 

0.7 

19.03 

.31 

97.8 

9.5 

Apr.  10.9 

91.53 

M 

59.5 

1.4 

13.67 

.65 

44.8 

1.4 

14.81 

.95 

79.1 

1.0 

19.36 

.34 

95.4 

9.4 

90.8 

91.80 

M 

58.0 

1.6 

14.35 

.79 

43.G 

0.0 

15.07 

.97 

78.0 

1.9 

19.79 

.38 

93.6 

9.9 

30.8 

99.10 

.31 

56.4 

1.7 

15.10 

.76 

43.1  • 

-0.9 

15.35 

.99 

76.6 

1.5 

13.11 

.40 

90.9 

9.0 

May  10.8 

94.49 

.39 

54.7 

1.7 

15.87 

.78 

43.1 

+0.4 

15.65 

.31 

75.0 

1.6 

13.59 

.49 

19.0 

1.8 

90.7 

99.74 

.33 

53.0 

1.7 

16.66 

.77 

43.8 

1.0 

16.97 

.31 

73.3 

1.6 

13.96 

.44 

17.3 

1.5 

30.7 

93.07 

.33 

51.3 

1.7 

17.49 

.74 

45.1 

1.5 

16.98 

.39 

71.5 

1.9 

14.40 

.44 

16.0 

1.9 

Jane    9.7 

93.39 

.39 

49.6 

1.6 

18.14 

.09 

46.9 

9.1 

16.60 

.31 

69.5 

1.9 

14.83 

.43 

15.0 

0.8 

19.7 

93.70 

.30 

48.0 

1.5 

18.81 

.63 

49.9 

9.5 

16.90 

.30 

67.6 

1.0 

15.96 

.41 

14.4  -0.4  1 

99.6 

94.00 

.93 

46.6 

1.3 

19.40 

.54 

51.9 

9.9 

17.19 

.97 

65.7 

1.9 

15.66 

.38 

14.9 

0.0  1 

Mj    9.6 

94.96 

.95 

45.4 

l.l 

10.89 

.44 

55.0 

3.9 

17.45 

.94 

63.8 

1.8 

16.03 

.35 

14.4  40.4  1 

19.6 

94.49 

J91 

44.3 

0.9 

90.97 

.33 

58.4 

8.6 

17.68 

A 

69.1 

1.6 

16.35 

.30 

14.9 

0.7 

99.6 

94.68 

.17 

43.5 

0.7 

90.54 

.91 

69.0 

3.6 

17.87 

.17 

60.6 

1.4 

16.63 

JM 

15.9 

1.1 

A«g.  8.5 

94.83 

.13 

43.0 

0.4 

90.694.09 

65.7 

3.7 

18.09 

.13 

59.9 

1.9 

16.84 

.19 

17.1 

1.4 

18.5 

94.94 

.06 

49.6  -0.9 

90.79- 

-.03 

69.4 

3.7 

18.19 

.08 

58.1 

1.0 

17.00 

.19 

18.6 

1.6 

98Ji 

94.99  +.04 

49.5 

0.0 

90.63 

.15 

73.1 

8.6 

18.19  4.04 

57.9 

0.8 

17.09  4.06 

90.3 

1.8 

Sept.   7.4 

95.01- 

-.01 

49.6  40.9 

90.49 

.97 

76.7 

3.6 

18.91 

.00 

56.5 

0.6 

17.11 

.00 

99.9 

1.9 

17.4 

94.98 

.04 

49.9 

0.3 

90.10 

.37 

80.1 

3.8 

18.19  - 

-.03 

56.0 

0.4 

17.08- 

-.06 

94.1 

1.9 

97.4 

94.99 

.06 

43.3 

0.4 

19.68 

.47 

63.3 

3.0 

18.14 

.07 

55.7 -0.9 1 

16.99 

.11 

96.0 

1.8 

Oet.     7.4 

94.89 

.10 

43.8 

0.5 

19.16 

.65 

86.1 

9.6 

18.05 

.10 

55.6 

0.0 

16.85 

.15 

97.8 

1.7 

17.3 

1 

94.71 

.19 

44.3 

0.6 

18.58 

.« 

88.5 

9.9 

17.95 

.11 

55.7 

+0.9 

16.68 

.19 

99.4 

1.5 

97.3 

94.58 

.13 

45.0 

0.6 

17.93 

.67 

90.4 

1.7 

17.83 

.19 

55.9 

0.3 

16.48 

.91 

30.8 

1.9 

Xer.   6.3 

94.45 

.13 

45.6 

0.6 

17.93 

.71 

91.9 

1.9 

17.71 

.13 

56.3 

0.4 

16.96 

.99 

31.8 

o;9 

16.3 

94.39 

.13 

46.1 

0.6 

16.51 

.79 

99.7  40.6 

17.58 

.19 

56.8 

0.5 

16.05 

a\ 

39.5 

0.5 

96.9 

94.90 

.11 

46.7 

0.5 

15.78 

.79 

93.0 

0.0 

17.46 

.11 

57.4 

0.6 

15.84 

.90 

39.8  40.1  II 

Dec.    6Jt 

94.00 

.10 

47.9 

0.4 

16.07 

.70 

99.7  -0.6 

17.36 

.10 

58.1 

0.7 

15.65 

.18 

39.7 

-0.3 

16.9 

94.01 

.07 

47.6 

0.4 

14.38 

.66 

91.8 

1.9 

17.96 

Mi 

58.8 

0.7 

15.48 

.15   39.9 

0.7 

96.1 

93.95 

•05 

47.9 

0.3 

13.76 
13.91 

.59 

90.4 

1.7 

17.19 

.06 

59.6 

0.8 

15.35 

.11    31.3 

1.1 

36.1 

93.91 « 

-.09 

48.9  40.9 

-.60 

88.3  -9.3 

17.14 . 

-.04 

60.3  40.6 

18.96- 

-.071  30.0" 

-1.4 

41 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

(?  Aqi 

narii.' 

V 

Aq 

uarii. 

V 

Aq 

aarii. 

•226 

Cephei  (B.) 

Meftn 
8oUr 
Pftte. 

1 

Bight 
AacensSon. 

DedinatioD 

Right 
AsceoBion. 

DediDatioii 
North, 

Bight 
Aacenaioo. 

Declination 
SmOh, 

Bight 
Aaoenaion. 

DeelinaUon 
AortIL 

22  10 

o          # 

8  24 

h     m 

22  18 

0           / 

0  43 

h     m 

22  28 

O            / 

0  46 

h     m 

22  29 

1 

75  33 

/an.     1.2 

6.14- 

-.05 

63.5  +0.4 

■ 
45.77- 

-.06 

53.6  •H).8 

48.15- 

-.07 

25^0  +0.7 

57.94- 

-.73 

88J2 

-1.6 

11.1 

6.10- 

-.03 

63.9 

0.4 

45.72 

.04 

52.8 

0.8 

48.10 

.04 

25.8 

0.7 

57.25 

.63 

86.4 

9.1 

21.1 

6.09 

.00 

64.2 

0.3 

45.70  - 

-.OJ 

52.0 

0.8 

48.06- 

-.09 

26.5 

0.7 

56.67 

.58 

84.1 

9.5. 

31.1 

6.10 +.03 

64.5  +0.9 

45.69  +.01 

51.2 

0.7 

48.06 

.00 

27.1 

0.6 

56.21 

.39 

61.3 

9.9 

Feb.  10.0 

6.14 

.06 

64.6 

0.0 

45.72 

.04 

50.6 

0.5 

48.07  +.03 

27.6 

0.4 

55.89 

.94 

78.3 

3.1 

20.0 

6.21 

.09 

64.5  •H).9 

45.78 

.07 

50.2 

0.4 

48.12 

.06 

27.9  -H).3 

55.73- 

-.08 

75.2 

3.9 

Mar.   2.0 

6.31 

.19 

64.2 

0.4 

45.87 

•10 

49.9  -0.1 

48.20 

.09 

28.1 

0.0 

55.72  +.0^ 

72.0 

3.1 

12.0 

6.44 

.15 

63.7 

0.6 

45.99 

.14 

49.9  -H).l 

48.31 

.13 

28.0  -0J9 

55.89 

.94 

68.9 

3.0 

21.9 

6.61 

.18 

63.0 

0.8 

46.14 

.17 

50.1 

0.4 

48.46 

.16 

27.7 

0.4 

56.21 

.40 

6G.0 

9.7 

31.9 

6.81 

JU 

62.0 

1.1 

46.33 

.90 

50.6 

0.6 

48.63 

.10 

27.1 

0.7 

56.68 

.54 

63.4 

9.3 

Apr.  10.9 

7.04 

.94 

60.8 

1.3 

46.55 

sa 

51.4 

0.9 

48.84 

.99 

26.3 

1.0 

57.28 

.66 

61.3 

KO. 

20.9 

7.29 

jsn 

59.5 

1.5 

46.79 

.96 

52.4 

IJt 

49.09 

.95 

25.2 

1.3 

58.00 

.76 

59.6 

1.3 

30.8 

7.58 

.29 

57.9 

1.6 

47.07 

J86 

53.8 

1.4 

49.35 

.98 

23.8 

1.5 

58.80 

.69^  58.6 
.88^  58.1 

0.8 

May  10.8 

7.« 

.31 

56.2 

1.6 

47.36 

.30 

55.3 

1.6 

49.65 

.30 

22.2 

1.7 

59.67 

-0.9 

20.8 

8.19 

.38 

54.4 

1.8 

47.67 

.31 

57.0 

1.8 

49.95 

.31 

20.4 

1.8 

60.57 

•90 

58.3 

-K0.4 

30.7 

8.51 

ja 

52.5 

1.8 

47.98 

.39 

58.9 

1.0 

50.27 

.39 

18.5 

1.9 

61.47 

.88 

59.0 

1.0 

June   9.7 

8.84 

.38 

50.7 

1.8 

48.30 

.31 

60.9 

9.0 

50.59 

.39 

16.6 

9.0 

62.35 

.86 

60.3 

1.6 

19.7 

9.15 

.30 

48.9 

1.8 

48.62 

.30 

62.9 

9.0 

50.90 

.91 

14.6 

9.0 

63.18 

.Wl 

62.2 

9.1 

29.7 

9.44 

.96 

47.2 

1.6 

48.91 

.98 

•64.9 

9.0 

51.20 

.99 

12.6 

1.9 

63.94 

.7d  64.5 

9.6 

July    9.6 

9.72 

.96 

45.6 

1.5 

49.18 

S& 

66.8 

1.9 

51.48 

.96 

10.7 

1.8 

64.62 

•w 

67.3 

9.9 

19.6 

9.96 

.99 

44.2 

1.3 

49.42 

.99 

68.7 

1.7 

51.73 

sa 

8.9 

1.7 

65.18 

.50 

70.4 

3.3 

29.6 

10.17 

•19 

43.0 

1.1 

49.63 

.19 

70.3 

1.6 

51.94 

.90 

7.3 

1.5 

65.63 

.36 

73.8 

9.5 

Aug.  8.6 

10.33 

.14 

42.0 

0.8 

49.79 

.15 

71.8 

1.4 

52.12 

.16 

5.9 

1.3 

65.94 

.95 

77.4 

3.7 

18.5 

10.45 

.10 

41.3 

0.6 

49.92 

.10 

73.1 

1.9 

52.25 

.11 

4.7 

1.1 

66.13  +.11 

81.1 

3.8 

28.5 

10.53 

.06 

40.8 

0.4 

50.00 

.06 

74.1 

0.9 

52.35 

.07 

3.7 

0.9 

66.17- 

-.09 

84.9 

9.8 

Sept.  7.5 

10.56  +.01 

40.5  -0.9 

50.04  +.09 

75.0 

0.7 

52.40  +.09 

2.9 

0.6 

66.06 

.16 

88.7 

3.7 

17.4 

10.56- 

-.09 

40.5 

0.0 

50.04- 

-.09 

75.6 

0.5 

52.41- 

-.01 

2.4 

0.4 

65.85 

J» 

92.4 

3.6 

27.4 

10.52 

.06 

40.6  +0.9 1 

50.00 

.05 

76.0 

0.3 

52.38 

.04 

2.1  -0.9 1 

65.50 

.41 

95.8 

3.3 

Oct.    7*4 

10.44 

.06 

40.9 

0.3 

49.93 

.06 

76.2  -W.I 

52.32 

.07 

2.0 

0.0 

65.04 

.98 

99.0 

3.0 

17.4 

10..35 

.10 

41.2 

0.4 

49.85 

.10 

76.2  -0.1 

52.24 

•00 

2.0  -K.! 

64.46 

.69 

101.9 

9.7 

27.3 

10.24 

.19 

41.7 

0.5 

49.74 

.11 

76.0 

0.9 

52.14 

.11 

2.2 

0.3 

63.80 

.79 

104.4 

9.3 

Nor.   6.3 

10.11 

.19 

42.3 

0.6 

49.62 

.19 

75.7 

0.4 

52.03 

.11 

2.6 

0.4 

63.07 

.76 

106.5 

IJtS 

16.3 

9.99 

.19 

42.9 

0.6 

49.50 

.19 

75.2 

0.5 

51.91 

.19 

3.1 

0.S 

62.28 

.81 

108.0 

XA 

26.3 

9.87 

.11 

43.5 

0.6 

49.38 

.11 

74.7 

0.6 

51.79 

.11 

3.6 

0.6 

61.45 

.83 

108.9  +«.6  1 

Dec.    6.2 

9.76 

.10 

44.1 

0.6 

49.27 

.10 

74.0 

0.7 

51.68 

.10 

4.3 

0«7 

60.61 

.89 

109.2 

0.0 

16.2 

9.67 

.06 

44.6 

0.6 

49.18 

.09 

73.3 

0.7 

51.59 

.00 

5.0 

0.7 

• 

69.79 

.81 

108.9 

HJ.6 

26.2 

9.60 

.06 

45.2 

0.5 

49.10 

.07 

72.5 

0.8 

51.50 

.07 

5.7 

0.7 

59.00 

.761 108.0 

IS 

36.1 

9.54- 

-.04 

45.6  +0.4 

49.04- 

-.05 

71.7  H).8 

51.44- 

-.05 

6.5  +0.7 

58.26- 

-.ool  106.6 

-1.8 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

!      ICmh 
BoIm- 
Dftte. 

{*  Pegasi. 

ft 

Cephei. 

A 

Aq 

aarii. 

a  PisciB  Auatralii. 
{Famalhaia.) 

1 

1 

Right 
AacoiuUoii. 

Declination 
North, 

KiRht 
Aacen^ioD. 

Declination 
North. 

Bight 
Aacenaion. 

Declination 
South, 

Bight 
Aacenaion. 

Declination  i 
South. 

1 

h     m 

22  35 

o 

10 

9 

h     m 

22  45 

65  31 

h     m 

22  45 

o 

8 

15 

h     m 

22  50 

o 

30 

17 

'  JttB.      1.2 

6.02- 

-.08 

64.3 

-1.0 

7.00- 

-.40 

66.5 

-1.5 

57.69  - 

-.07 

27.1  +0.5 

36.19- 

-.09 

1 

57.3  -0.3  1 

ll.l 

5.95 

.06 

63.2 

1.1 

6.62 

.35 

64.7 

9.0 

57.63 

.05 

27.5 

0.4 

36.11 

.07 

56.8 

0.6, 

21.1 

5.90 

.03 

62.0 

1.9 

6.29 

.99 

62.5 

9.4 

57.59 

.03 

27.8 

0.3 

36.05 

.04 

56.1 

0.8 

j           31.1 

5.88- 

-.01 

60.9 

1.1 

6.03 

.99 

59.9 

9.7 

57.57  - 

-.01 

28.0 

+0.1 

36.02- 

-.01 

55.1 

1.1 

,  Feb.  10.1 

5.89  -I-.09 

59.8 

1.0 

5.85 

.14 

57.0 

3.0 

57.57  +.09 

28.1 

0.0 

36.02  +.09 

53.9 

1.3 

20.0 

5.92 

.05 

58.8 

0.0 

5.75- 

-.05 

54.0 

3.0 

57.60 

.05 

27.9 

-0J9 

36.06 

.05 

52.5 

1.6 

Mar.    2.0 

5.99 

.06 

58.0 

0.7 

5.75  +.04 

50.9 

3.0 

57.67 

.08 

27.6 

0.4 

36.12 

.09 

50.8 

1.8 

12.0 

6.09 

.13 

57.4 

0.4 

5.84 

.14 

47.9 

9.9 

57.76 

.11 

27.0 

0.7 

36.23 

.19 

48.9 

1.9 

22.0 

6.23 

.15 

57.1  -0.9 

6.03 

.93 

45.2 

9.6 

57.89 

.15 

26.3 

0.0 

36.37 

.16 

46.9 

9.1 

31.9 

6.40 

.19 

57.1  +0.9 

6.31 

.39 

42.7 

9.9 

58.06 

.18 

25.2 

1.1 

36.55 

.90 

44.7 

9.9 

'  Apr.  10.9 

6.61 

.99 

57.4 

0.5 

6.68 

.40 

40.7 

1.8 

58.26 

.92 

24.0 

1.3 

36.76 

JEi 

42.5 

9.3 

20.9 

6.84 

.95 

58.1 

0.6 

7.12 

.47 

39.2 

1.3 

58.49 

.95 

22.5 

1.5 

37.02 

.97 

40.2 

9.3 

,           30.8 

7.11 

.98 

59.1 

1.9 

7.62 

.59 

38.2 

0.7 

58.75 

.27 

20.9 

1.7 

37.30 

.30 

37.9 

9.3 

<  May  10.8 

7.40 

.30 

60.4 

1.4 

8.16 

.56 

37.8  -0.1 

59.03 

.30 

19.1 

1.8 

37.62 

.33 

35.7 

9.9 

20.8 

7.71 

.31 

62.0 

1.7 

8.74 

.58 

38.0  +0.5 

59.34 

.31 

17.2 

1.9 

37.96 

.35 

33.5 

9.1 

30.8 

8.03 

.39 

63.8 

1.9 

9.33 

.59 

38.8 

1.1 

59.66 

.39 

15.3 

9.0 

38.31 

.36 

31.5 

1.9 

Jone   9.7" 

8.35 

.» 

65.8 

9.1 

9.91 

.57 

40.1 

1.6 

59.98 

*H 

13.3 

1.9 

38.67 

.36 

29.7 

1.7 

19.7 

8.66 

.31 

67.9 

9.9 

10.48 

.55 

42.0 

9.1 

60.31 

.39 

11.4 

1.9 

39.03 

.36 

28.2 

1.4 

29.7 

8.96 

.99 

70.2 

9.9 

11.01 

.50 

44.3 

9.5 

60.62 

.30 

9.5 

1.6 

39.38 

.34 

26.9 

1.1 

July    9.7 

9.24 

.96 

72.4 

9.9 

11.48 

-« 

u47.0 

9.9 

60.91 

.98 

7.8 

1.6 

39.71 

* 

.39 

26.0 

0.8  1 

1 

19.G 

9.49 

.83 

74.6 

9.9 

11.90 

.38 

50.1 

3.9 

61.17 

.95 

6.3 

1.4 

40.02 

.99 

25.3 

1 
0.4 

29.G 

9.71 

.90 

76.7 

9.0 

12.24 

.31 

53.5 

3.4 

61.41 

.91 

5.0 

\S 

40.28 

.95 

25.1 

-0.1 

Aag.  8.G 

9.88 

.16 

78.7 

1.9 

12.51 

.93 

57.0 

3.6 

61.60 

.17 

3.9 

1.0 

40.51 

.90 

25.1  +6.9  !| 

18.5 

10.02 

.11 

80.5 

1.7 

12.70 

.14 

60.6 

3.7 

61.76 

.13 

3.1 

0.7 

40.69 

.16 

25.6 

0.6. 

28.5 

10.11 

.07 

82.2 

1.5 

12.79  +.06 

64.4 

37 

61.87 

.09 

2.5 

0.4 

40.83 

.11 

26.3 

0.8 

Sept.   7.5 

10.16  4-.03 

83.6 

1.3 

12.81  - 

-.03 

68.0 

3.6 

61.94 

.05 

2.2 -«.9 

40.91 

.06 

27.4 

1.1 

17.5 

10.18 . 

-.01 

84.7 

1.1 

12.74 

.11 

71.6 

3.5 

61 .96 +.01 

2.1 

0.0 

40.94  +.01 

28.4 

1.9 

27.4 

10.15 

.04 

85.7 

0.6 

12.60 

.18 

74.9 

3.9 

61.96- 

-.03 

2.2  +OJI 

40.94- 

-.03 

29.7 

1.3 

Oct.     7.4 

10.10 

.07 

86.4 

0.6 

12.38 

.95 

78.1 

3.0 

61.91 

.06 

2.5 

0.3 

40.89 

.07 

31.1 

1.4. 

1 

17.4 

10.01 

.09 

86.8 

0.3 

12.10 

.31 

80.9 

9.6 

61.84 

.08 

2.9 

0.5 

40.80 

.10 

32.5 

1.4  < 

1 

27.4 

9.91 

.11 

87.1  +0.1 

11.76 

.36 

83.3 

9.9 

61.75 

.10 

3.4 

0.6 

40.69 

.19 

33.8 

1 
1.3' 

Not.    G.3 

9.80 

.19 

87.1  -0.1 

11.38 

.40 

85.2 

1.7 

61.65 

.11 

4.0 

0.6 

40.57 

.13 

35.0 

1.1 ; 

16.3 

9.68 

.19 

86.8 

0.3 

10.96 

.43 

86.7 

1.9 

61.54 

.11 

4.6 

0.6 

40.43 

.14-  36.0 

0.9 

26.3 

1 

9.56 

.19 

86.4 

0.5 

10.52 

.45 

87.5  +0.6 

61.42 

.11 

5.3 

0.6 

40.29 

.14    36.9 

0.7 

Dee.    6.2 

9.45 

.11 

85.8 

0.7 

10.07 

.45 

87.9 

0.0 

61.31 

.11 

5.9 

0.6 

40.15 

.13 

37.4 

0.4 

16.2 

9.34 

.10 

85.0 

0.9 

9.63 

.44 

87.6  -0.6 

61.21 

.10 

6.5 

0.6 

40.02 

.19 

37.7  +«J9  1 

2G.2 

9.24 

•06 

84.1 

1.0 

9.19 
8.79- 

.49 

86.7 

1.1 

61.12 

.06 

7.1 

0.5 

39.91 

.10'  37.7 -0.1  J 

3tfJ2 

9.17- 

-.06 

83.1 

-l.l 

-.38 

85.3 

-1.7 1  61.05- 

-.06 

7.5  +0.4 

39.81  • 

-.oel  37.5 

-0.4  J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
8obu: 
Date. 


oPeffasi. 
(Markab.) 


Sight 
Afloensian. 


Declinatloii 
North, 


Jan.  1.3 
11.2 
dl.l 
31.1 

Feb.  10.1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June   9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.*  7,5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dee.    6.3 

16J2 
26.2 
36.2 


h     ni 

22  58 


24.61  -.09 
24.52  .09 
24.46  .06 
24.41  -.03 

21.39  .00 

24.40  +.03 

24.44  .06 
24.52  .10 
24.63  .13 
24.78  .17 

24.97  .91 

25.19  .94 

25.45  .97 
25.73  .90 
26.04  .31 


*o  Cephei. 


O  / 

14  31 


u 


18.2  -l.O 

17.0  1.9 
15.8  141 
14.5    1.3 

13.3  1.9 

12.1  1.1 
11.1  0.0 
10.3    0.7 

9.7    0.4 

9.4  -0.1 

9.5  +0.3 
ip.O    0.6 

16.7  0.0 

11.8  1.3 
13.3     1.6 


26.36  .991  15.0  1.8 

26.68  .98  17.0  9.0 

27.00  .39  19.1  9.9 

27.31  .30  21.3  9.3 

27.60  ^isl  23.7  9.3 


27.87 
28.11 
28.30 
28.46 

28.58 


.95 
.99 
.18 
.14 
•09 


28.65  .05 
28.69  +.09 
28.68  -.09 
28.65  415 
28.58    .07 


28.50 
28.40 
28.28 
28.16 
28.05 


.091 

.11 

.19 
.19 
.19 


27.93  .11 
27.83  .10 
27.74  -M 


26.0  9.3 

28.3  9.9 

30.5  9.1 

32.6  9.0 

34.4  1.8 

36.1  1.6 

37.6  1.3 

38.8  1.1 

39.7  0.9 

40.5  0.6 

41.0    0.3 

41.2  +0.1 
41.2-0.1 

40.9  0.4 
40.5    0.6 

39.8  0.8 

38.9  1.0 
37.8  -l.l 


Right      i  Dedination 
Aacenaion.        North. 


6  Piacium. 


Sight 
Aacftnafam. 


Declination 
North. 


t  Piacium. 


m 


23  13 


67  24 


It 


22.52  -.46| 
22.08    .4) 
21.68    .37 
21.34    .30   G4.2 
21.08    .99   61.6 


69.8  -1.1 

68.4     1.6 

66.6    9.1 

9.5 

9.8 


20.91  .13 
20.83  -.09 
20.86  +.08 
20.90  .18 
21.23    .98 

21.56  .38 

21.98  .46 

22.46  .53 

23.04  .58 

23.64  .61 


24.27 

24.90 
25.53 
26.12 
26.67 

27.17 
27.60 
27.95 
28.21 
28.39 


.63 
.63 
.61 
.57 

jsa 

.46 
.30 
.31 


58.7  3.0 
55.6  3.0 
52.6  9.9 

49.8  9.7 
47.2  9.4 

44.9  9.0 
43.1  1 6 
41.8  1.0 
41.0  -0.5 
40.8  +0.1 


23.48  +.05 

28.49  -.04 
38.40  .19 
28.24  .90 
28.00    .97 


27.70 
27.34 
26.93 
26.48 
26.01 


.33 

.39 
.43 
.46 

.48 


25.53  .48 
25.05  .47 
24.50  -.44 


41.2 
42.2 
43.7 
45.7 

48.2 

51.0 
54.2 
57.6 
61.2 
64.9 


0.7 
IJI 
1.8 
941 
941 

3.0 
3.3 
3.5 
3.6 
3.7 


h     m 

23  21 


o         # 

5  40 


30.1 8 -.09|  49.2-0.8 
30.09  .08|  48.4  0.8 
30.01     .06   47.5    0.8 


29.96    .04 


29.93 -.09   46.0 


29.92  +.01 

29.94  .04 

29.99  .07 

30.08  .11 

30.21  .15 

30.38  .18 

30.58  48 

30.82  .95 

31.08  .98 

31.37  .30 


68.6  3.7 

72.3  8.6 

75.8  3.4 

79.2  3.9 

82.2  9.9 

85.0  9.5 

87.3  9.1 

89.1  1.6 
90.5    1.0 

91.2  +0.5 

91.4  -«.l 
91.0  0.7 
90.0  -1.3 


31.68 
32.00 
32.32 
32.64 
32.94 

33.22 
33.47 
33.68 
33.86 
34.00 


.31 
.39 
.39 
.31 
.99 

.97 
.93 
.90 
.16 
.19 


34.10  .08 
34.16  .04 
34.19  +.01 
34.18 -.n9 
.34.14    .05 


34.07 
33.99 
33.90 
33.79 
33.69 


.07 
.09 
.10 
.10 
.11 


33.58  .10 
33.48  .10 
33.39  -.09 


46.7 


0.8 
0.7 


45.3  0.5 
44.9  0.4 
44.6  Hl.l 

44.6  +0.1 
44.8    0.4 

45.3  0.7 

46.2  1.0 

47.3  1.9 

48.7  1.5 
50.3  1.7 


52.1 
54.1 
56.2 
58.3 
60.4 

62.5 
64.5 
66.2 
67.9 
69.3 


1.9 
9.0 
9.1 
9.1 
9.1 

9.0 
1.9 
1.7 
1.5 
1.3 


70.5  1.1 
71.5  0.8 
72.2     0.6 

72.7  0.4 

73.0  +0.9 

73.1  0.0 
73.0  -«4I 

72.8  0.3 

72.4  0.5 
71.8    0.6 

71.2  0.7 

70.5  0.8 
60.7  -0.8 


lUgbt      I  Dedination 
Aaoeaaion.        North. 


h     m 

23  83 


23.86 -.10 
23.77  .08 
23.69  .07 
23.63  .06 
23.59  -.03 

23.57  .00 

23.58  +.03 
23.63  .06 
23.71  .10 
23.82    .14 


4  56 


M 


23.98 
24.17 
24.40 
24.66 
24.95 

25.25 
25.57 
25.89 
26.21 
26.52 

26.80 
27.06 
27.29 
27.48 
27.63 


11.9-0.8! 

11.1  0.8 

10.3  0.8 

9.5  0.7 ' 
8.8  0.6 

8.2  0.5 

7.8  0.3 

7.6  -0.1 
7.6  +0.1 

7.9  0.4 


.171 

.91 

.94 

.97 

.30 

.31 
.39 
.39 
.31 
.30 

.97 
.94 
.31 
.17 
.13 


8.4 

9.3 

10.4 

11.8 

13.4 

15.2 
17.2 
19.2 
21.3 
23.4 

25.5 
27.4 
29.2 
30.8 
32.2 


0.7 
1.0 
141 
1.5 
1.7 

I 
1.0 

9.0 1 

9.1 

9.1 

9.1. 

9.0 
1.9 
1.7 
1.5 
1.3 


27.74  .00  33.3  1.0 

27.82  .05  34.2  0.8 
27.85 +.09!  34.9  0.6 
27.86 -.01  35.4  0.3 

27.83  .04  35.6  +0.1 


27.78 
27.71 
27.62 
27.52 
27.42 

27.32 
27.21 


.06 
.00 
.10. 

.10' 

I 
.10 

.10' 


35.7  0.0 
35.6  -0.9 
35.3  0.3 
34.9  03 
34.3    0.6 


I 


27.12 -.00 


33.7 
33.0 
32.2 


0.7 
0.7 

-0.8 
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395 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

• 

• 

'7  Cophei. 

*Groonibridge  4163. 

u  Piscium. 

Soltf 
Date. 

m 

1 

1 

Sight 
AjKsenaioo. 

DecliitaHan 
North, 

Bight 
Aacenflion. 

Dediiuttioii 
North, 

Bight 
Atconsion. 

Bedlnnticm 
North, 

h     m 

23  34 

76  55 

h     m 

23  48 

0         # 

73  41 

h     m 

23  52 

0          s 

6    9 

ian. 

1.9 

S 

5.41  -.88 

37.5  H).6  • 

s 
.37.78  -.69 

85.0  -0.5 

46.25  -.10 

32.2-0.8 

11.3 

4.55     .83 

36.6     1.3 

37.10     .66 

84.2    1.1 

46.15    .09 

31.4    0.8 

21.1 

3.76     .75 

35.0     1.8 

36.46     .60 

82.8    1.7 

46.06    .08 

30.6    0.8 

31.1 

3.06    .64 

33.0    9.3 

35.89     .53 

80.9    9.1 

45.98    .07 

29.9    0.7 

Feb. 

10.1 

2.48    JH> 

30.5    9.6 

35.41     .43 

78.5    8.5 

45.92    .05 

29.2    0.6 

20.1 

2.05    .35 

27.7    9.9 

35.04     .31 

75.8    9.8 

45.89  -.08 

28.6    0.5 

Mar. 

2.0 

1.78  -.18 

24.7    3.1 

34.80    .17 

72.9    3.0 

45.88  +.01 

28.1    0.3 

12.0 

1.70    .00 

21.6    3.1 

34.70  -.03 

69.9    3.0 

45.90    .04 

27.9  -0.1 

22.0 

1,79  +.18 

18.6    3.0 

34.74  +.11 

66.9    8.9 

45.96    .06 

27.8  +0.1 

Apr. 

1.0 

2.06    .36 

15.7     8.7 

34.92    .96 

64.0    9.7 

46.06    .18 

28.0    0.3 

10.9 

2.51      .58 

13.1     9.4 

35.25    .40 

61.4     8.4 

46.20    .16 

28.5    0.6 

20.9 

3.11     .67 

10.9     9.0 

35.72    .58 

59.2    8.0 

46.37    .19 

29.3    0.9 

30.9 

3.85    .70 

9.1     1.5 

36.30    .63 

57.4     1.6 

46.59     .83 

30.3    1.9 

M.y 

10.8 

4.70    .89 

7.9    1.0 

36.97    .71 

56.0    1.0 

46.83    .86 

31.7    1.4 

20.8 

-5.62    .95 

7.2  -0.4 

37.72    .78 

• 

55.3  -0.5 

47.11     S9 

33.2    1.7 

30.8 

6.61     .99 

7.1  -^.8 

38.53    .88 

55.1  +0.1 

47.41     .31 

35.0    1.8 

Jane 

9.8 

7.61  1.00 

7.6    0.8 

39.36    .84 

55.5    0.7 

47.72     .39 

36.9    8.0 

19.7 

8.61     .96 

8.6    1.3 

40.20    .83 

56.4     1.8 

48.05     .38 

39.0    8.1 

29.7 

9.58    .99 

10.2    1.8 

41.02    .80 

57.9    1.7 

48.37    .39 

41.1     8.i 

Jol/ 

9.7 

10.48    .86 

12.3    8.3 

41.80    .75 

59.9    8.8 

*48.68    .30 

43.2    8.1 

19.7 

11.30     .77 

14.9     8.7 

42.52    .68 

62.3    8.6 

48.97    .98 

45.3    8.0 

29.6 

12.03     .66 

17.8    3.1 

43.16    .60 

65.1    3.0 

49.24     .88 

47.2    1.9 

Aug. 

8.6 

12.63    .54 

21.1     3.4 

43.71     .50 

68.3    3.3 

49.49     .89 

49.1     1.7 

18.6 

13.11     .41 

24.6    3.6 

44.17     .46 

71.7    3.5 

49.69    .19 

50.7    1.6 

28.5 

13.46    S7 

28.3    3.7 

44.51     .89 

75.3    3.7 

49.86    .15 

52.2    1.4 

8«pt. 

7.6 

13.66  +.13 

32.1    3.8 

44.75     .18 

79.1     3.8 

49.99    .11 

53.5    1.1    j 

17.5 

13.71  -.01 

35.9    3.8 

44.87  +.06 

62.8    3.8 

50.08    .07 

54.5    6.9    < 

27.5 

13.63    .15 

39.7    3.7 

44.87  -.05 

86.6    3.7 

50.14  +.04 

55.2    0.7    1 

Oct. 

7.4 

13.40    .99 

43.4    3.5 

44.76    .17 

90.2    3.5 

50.16    .00 

55.8    6.4 

17.4 

13.05    .49 

46.8    3.3 

44.54    .87 

93.7    3.3 

50.15  -.08 

56  1  +0.8    1 

• 

27.4 

12.56    .54 

50.0    3.0 

44.22    .37 

96.9    3.0 

50.12    .05 

56.3    0.0 

Nor. 

6.4 

11.96     .65 

52.8    8.6 

43.80    .46 

99.7    8.6 

50.06    .07 

56.2  -6.1 

16.3 

11.27     .74 

55.1    8.1 

43.30    .54 

102.1     8.8 

49.98    .06 

56.0    0.3 

96.3 

10.49    .81 

57.0    1.6 

42.72    .00 

104.1    1.7 

49.89    .09 

55.7    0.4 

Dec. 

6.3 

9.65    .86 

58.3    1.0 

42.09     .65 

105.5    1.1 

49.80    .10 

55.2    0.5 

16.9 

8.76    .89 

59.0  44.4 

41.42     .69 

106.3  46.5 

49.69    .10 

54.6    0.6 

26J9 

7.87    .m 

59.1  -0.8 

40.rj     .69 

106.5  H>.1 

49.50    .10 

53.9    0.7 

L 

36JI 

6.99  -.86 

56.5  H>.6 

40.04  -.68 

lOG.l  -6.7 

49.49  -.10 

53.2  -0.7 

3^6       SOLAR  EPHEMERIS,  1873. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date. 
1870. 

APPARENTRIGHT 
ASCENSION. 

APPAKENT 
DECLINATION.* 

Hourly  Motion, 
Mean  Noon. 

Equation 
of  Time 

for 

Apparent 

l«iOon. 

Semi- 
diameter 

at 
Apparent 

Sidereal 
Time  of 
Semid. 
pasains 
Merid: 

1 

Sidereal  Time 

of  Mean 

If  con. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Bight 
Ascen- 
sion. 

Decli- 
nation. 

Jan.l 

h    m     s     • 
18  49  44.77 

45*49 

—22  57  51.4 

5d!6 

ll!034 

-^13"ll 

m      8 
+  4     5.15 

16  18!37 

m     8 
1   11.04 

h  m     ■ 
18  45  39.70 

2 

18  54     9.41 

10.22 

22  52  23.0 

22.0 

11.019 

14.25 

4  33.23 

18.37 

11.00 

18  49  36 J% 

3 

18  58  33.66 

34.56 

22  46  27.3 

261 

1 1 .002 

15.38 

5    0.93 

18.36 

10.95 
10.90 

18  53  32.82 

4 

19    2  57.50 

58.48 

22  40    4.5 

3.1 

10.984 

16.51 

5  28.21 

18.36 

18  57  29.38 

5 

19    7  20.88 

21.94 

22  33  14.7 

13.1 

10.965 

17.63 

5  55.04 

18.35 

10.84 

19    125.93 

6 

19  11  43.77 

44.91 

22  25  58.2 

56.3 

10.944 

18.74 

6  21.38 

18.33 

10.78 

19   5  22.49 

7 

19  16    6.16 

7.38 

22  18  15.2 

13.1 

10.922 

19.83 

6  47.21 

18.31 

10.71 

19    9  19.05' 

8 

19  20  28.01 

29.30 

22  10    6.0 

37 

10.899 

20,92 

7  12.51 

18.28 

10.64 

19  13  15.61 

0 

19  24  40.31 

50.()8 

22    1  30.8 

28.2 

10.875 

22.00 

7  37.26 

18.24 

10J>6 

19  17  12.17 

10 

19  29  10.02 

11.45 

21  52  29.7 

26.7 

10.850 

23.07 

8    1.42 

18.19 

10.48 

19  21    8,73  ( 

1 

11 

19  33  30.13 

31.63 

21  43    3.2 

0.0 

10.825 

24.13 

8  24.97 

18.14 

10.40 

19  25    5,28 

12 

19  37  49.62 

51.18 

21  33  11.4 

7.9 

10.799 

25.18 

8  47.91 

18.09 

10.32 

19  29    1.83 

13 

19  42    8.47 

10.10 

21  22  54.7 

50.8 

10.772 

26.21 

9  10.21 

18.03 

10.23 

19  32  58.40 

14 

19  46  26.68 

28.37 

21  12  13.4 

9.1 

10.745 

27.23 

9  31.85 

17.96 

10.14 

19  36  54.!)6 

15 

19  50  44.22 

45.97 

21     1     7.8 

3.2 

10.717 

28.24 

9  52.84 

17.88 

10.05 

19  40  51J>1 

16 

19  55     1.08 

2.89 

20  49  38.1 

33.2 

10.688 

29.23 

10  13.15 

17.80 

9.95 

19  44  47.07 

17 

19  59  17.25 

19.11 

20  37  44.6 

39.3 

10.659 

30.21 

10  32.76 

17.71 

9.86 

19  48  44.63 

IH 

20    3  32.71 

34.62 

20  25  27.8 

22.2 

103529 

31.18 

10  51.66 

17.62 

9.76 

19  52  41.19 

19 

20    7  47.45 

49.41 

20  12  47.9 

42.0 

10.599 

32.14 

1 1     9.84 

17.53 

9.66 

19  56  :r7.74 

20 

20  12    1.47 

3.48 

19  59  45.1 

38.8 

10.568 

33.08 

11  27.30 

17.43 

9.55 

90    0  34.30 

21 

20  16  14.75 

16.80 

19  46  20.0 

13.4 

10.537 

34.01 

11  44.02 

17.32 

9.44 

20    4  30.86 

22 

20  20  27.27 

29.36 

19  32  32.7 

25.8 

10.505 

34  92 

11  59.99 

17.21 

9.33 

20    8  27.42 

23 

20  24  39.01 

41.14 

19  18  23.7 

16.5 

10.473 

35.82 

12  15.18 

17.09 

9.22 

20  12  23.97 

24 

20  28  50.01 

52.17 

19    3  53.3 

45.8 

10.441 

36.70 

12  29.60 

16.97 

9.11 

20  16  20.53 

25 

20  33    0.21 

2.41 

18  48  61.9 

54.0 

10.408 

37.57 

12  43.24 

16.85 

9.00 

20  20  17.09 

26 

20  37    9.62 

11.85 

18  33  49.9 

41.7 

10.375 

38.42 

12  56.09 

16.72 

8.89 

20  24  13.64; 

27 

20  41  18.23 

20.49 

18  18  17.7 

9.2 

10.341 

39.25 

13    8.13 

16.59 

8.77 

20  28  10J2I) ' 

28 

20  45  26.01 

28.29 

18    2  25.7 

16.9 

10.307 

40.07 

13  19.35 

16.46 

-    8.66 

20  32   6.76 

29 

20  49  32.98 

35.28 

17  46  14.2 

5.1 

10.273 

40.87 

13  29.75 

16.33 

8.55 

20  36    3.32 

30 

20  53  39.12 

41.44 

17  29  43.8 

34.4 

10.238 

41.65 

13  39.33 

16.19 

8.43 

20  39  59.88 

31 

20  57  44.43 

46.77 

17  12  54.7 

45.0 

10.203 

42.42 

13  48.08 

16.05 

8.32 

20  43  56.43 

Feb.l 

21     1  48.90 

51.26 

16  55  47.5 

37.6 

10.163 

43.17 

13  55.9*1 

15.90 

8.21 

20  47  52.98 

2 

21     5  52.53 

54.90 

16  38  22.6 

12.5 

10.133 

43.90 

14    3.06 

15.75 

8.09 

20  51  49.54 

3  !  21     9  55.32 

57.70 

16  20  40.4 

3Q.0 

10.098 

44.61 

14    9.2J> 

15.60 

7.9? 

20  55  46.09 

4    21  13  57Ji7 

59.66 

16    2  41.3 

30.6 

10.063 

45.30 

14  14.67 

15.44 

7.86 

20  59  42.65 

5 

21   17  58.38 

60.77 

15  44  25.7 

14.8 

10.029 

45.98 

14  19.22 

15.28 

7.74 

21    3  39.21 

6 

21  21  58.67 

61.06 

15  25  54.1 

43.0 

9.995 

4664 

14  22.95 

15.11 

7.63 

21    7  35.76 

7 

21  25  58.14 

60.53 

15    6  66.8 

55.5 

9.961 

47J29 

14  25.86 

14.94 

7.52 

21  1 1  32.:t2 

8 

21  29  56.80 

59.19 

14  47  64.4 

52.9 

9.927 

47.91 

14  27.95 

14.77 

7.41 

21  15  28.87 

9 

21  33  54.65 

57.04 

14  28  47.1 

35.5 

9.894 

48.52 

14  29J24 

14.59 

7.29 

21  19  25.43 , 

10 

21  37  51.71 

54.10 

14    9  15.5 

3.7 

9.861 

49.11 

14  29.73 

14.42 

7.18 

2133  21.98 

11 

21  41  48.00 

50.38 

13  49  29.9 

18.0 

9.829 

49.68 

14  29.45 

14J22 

7.07 

21  27  18.54 

12 

21  45  43.52 

45.89 

13  29  30.8 

18.8 

9.797 

50.24 

14  28.42 

14.03 

6.96 

21  31  I5.0!> 

13 

21  49  38.28 

40.64 

13    9  18.5 

6.3 

9.767 

50.78 

14  26.63 

13.83 

6.85 

2l35lf.65 

14 

21  5:)  32.31 

34  66 

12  48  53.4 

41.1 

9.737 

51.30 

14  24.09 

13.63 

6.74 

2139    8J20, 

15 

21  57  25.61 

27.94 

12  28  15.9 

3.5 

9.707 

51.81 

14  20.83 

13.42 

6.64 

2143    4.76 

16 

22    1  18.21 

20.52 

12    7  26.4 

14.0 

9.678 

52.30 

14  1686 

13.21 

6.54 

21  47    1.31 

17 

22    5  10.11 

12.40 

1 1  46  25.3 

12.8 

9.649 

52.7!< 

14  12.20 

12.99 

6.44 

21  50  57.87 

18 

22    9     1.34 

3.61 

11  25  13.0 

0.5 

9.621 

53.24 

14    6.86 

12.77 

6.34 

21  54  54.42 

19 

22  12  51.91 

5416 

11     3  49.9 

37.4 

9.594 

53.68 

14    0.86 

12.55 

6.24 

21  58  50.98 

20 

22  16  41.83 

44.06 

10  42  16.4 

3.9 

9.567 

54.10 

13  54.22 

12.32 

6.14 

22    2  47.53, 

21 

22  20  31.12 

33.33 

10  20  32.8 

20.3 

9.541 

54.51 

13  46.96 

12.09 

6.05 

22   6  44.09 

22 

22  24  19.79 

21.97 

9  58  39.7 

27.2 

9.515 

54.90 

13  39.08 

11.86 

5.96 

22  10  40.64  . 

23 

22  2S    7.86 

10.00 

9  36  37.3 

24.9 

9.4  !)0 

55.2H 

13  30.58 

11.62 

5.87 

22  14  37.19 

24 

22  31  55.32 

57.43 

9  14  26.2 

13.9 

9.466 

55.64 

13  21.48 

11.39 

5.78 

22  18  33.75 

25 

22  ai  42.20 

44.28 

8  51  666 

54.3 

9.442 

55.98 

13  11.81 

11.15 

5.69 

22  22  30.39  i 

26 

22  39  28..Vi 

30.57 

8  29  39.1 

26.8 

9.419 

56.30 

13     1.57 

10.91 

5.61 

22  26  26.86 , 

27 

22  43  14.29 

16.31 

8    6  64.2 

52.0 

,    9.396 

56.63 

12  50.70 

10.67 

5.53 

22  30  23.41  ! 

28 

22  46  59.53 

61.51 

7  44  22.2 

10.1 

9.374 

56.8H 

12  39.46 

10.43 

5.46 

22  :14  19.96 

29 

22  50  44.24 

46.18 

.      7  21  33.5 

21.6 

'    9.352 

57.16 

12  27.62 

10.19 

539 

22  38  16.52 

30 

22  54  28.43 

30.34 

6  58  38.5 

26.7 

9.331 

57.41 

12  15.27 

9.95 

5.3S 

22  42  13.07 

31 

22  58  12.13 

14.01 

—6  35  37.8 

26.2 

'    9.311 

+57.64 

-fl2    2.41 

16    9.70 

1    5ii5 

82  46   9.62 

NoTC-oFor  Jt«an  iutcrral  of  Semidiamoter  passing  the  Meri«Uan,  aobtract  Os.19  ftmn  the  SIdeiMl  Intctnl. 
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WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semid. 

Stars. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semld. 

Stan. 

Bright 
Limb. 

1873. 

Transit 

Long. 

m 

passing 
Merid. 

1878. 

Transit 

Long. 

passing 
Merid. 

h    m 

8 

h    m 

m 

s 

Jan.  1 

2  39.30 

2.475 

73.88 

154  . 

.  157 

1. 

Mar.  I 

2  35.16 

2.073 

67.91 

2 

3  36.29 

2.278 

71.01 

161  . 

.164 

I. 

2 

3  24.68 

2.061 

67.79 

10. 

.    13 

V 

3 

4  28.81 

2.108 

68.46 

168. 

.171 

I. 

3 

4  14.36 

2.084 

68.23 

16. 

.    19 

4 

5  17  87 

1.991 

66.67 

174. 

.      3 

I. 

4 

5    4.84 

2.125 

68.91 

21. 

.    24 

5 

6    4.81 

1.931 

65.69 

5. 

.      8 

I. 

5 

5  56.32 

2.163 

69.52 

28. 

.    31 

G 

G  50.95 

1.923 

65.55 

10. 

.    13 

I. 

6 

6  48.47 

2.177 

69.73 

33. 

.    36 

7 

7  37.44 

1.958 

66.09 

13. 

.    16 

I. 

7 

7  40.53 

2.153 

69.33 

38. 

.    41 

8 

8  25.16 

2.022 

67.05 

20. 

.    23 

1. 

8 

8  31.55 

2.092 

68.30 

46. 

.    49 

I) 

9  14.54 

2.092 

68.09 

26. 

.    29 

I. 

9 

9  20.72 

2.003 

66.82 

55. 

.    58 

10 

10    5.46 

2.146 

68.87 

31  . 

.    'M 

I. 

10 

10    7.59 

1.903 

65.15 

62. 

.    65 

11 

10  57.26 

2.162 

69.05 

36. 

.    39 

1. 

11 

10  52.13 

1.812 

63.59 

69. 

.    72 

12 

11  48.84 

2.127 

68.50 

42. 

.    45 

I. 

12 

11  34.70 

1.740 

62.37 

75. 

.    78 

13 

12  39.04 

2.050 

6r.28 

50. 

.    53 

II. 

13 

12  15.91 

1.700 

61.67 

83. 

.    86 

14 

13  27.03 

1.948 

65.68 

60. 

.    63 

II. 

14 

12  56.59 

1.696 

61.60 

86. 

.    89 

15 

14  12.51 

1.844 

64.05 

67. 

.    70 

II. 

15 

13  37.61 

1.730 

62.24 

95. 

.    06 

16 

14  55.68 

1.758 

62.69 

72. 

.    75 

II. 

16 

14  19.98 

1.808 

63.60 

102. 

.105 

17 

15  37.12 

1.702 

61.82 

82. 

.    85 

II. 

17 

15    4.72 

1.928 

65.63 

108. 

.111 

18 

16  17.70 

1.686 

61.61 

85. 

.    88 

11. 

18 

15  52.78 

2.083 

68.17 

112. 

.  115 

19 

16  58.41 

1.715 

62.15 

93. 

.    96 

II. 

19 

16  44.84 

2.259 

70.94 

121  . 

.124 

20 

17  40.43 

1.795 

63.53 

101  . 

.104 

II. 

20 

17  41.08 

2.422 

73.42 

128. 

.131 

21 

18  25.00 

1 .92<) 

65.72 

108. 

.  Ill 

11. 

21 

18  40.63 

2.528 

75.00 

135. 

.138 

22 

19  13.41 

2.115 

168.64 

Ill  . 

.114 

II. 

22 

19  41.77 

2.550 

75.27 

144  . 

.147 

23 

20    6.76 

2.336 

71.98 

119. 

.122 

II. 

23 

20  42.38 

2.488 

74.30 

151  . 

.154 

24 

21     5.49 

2.553 

75.10 

II. 

24 

21  40.78 

2.375 

72.58 

25 

22    8.76 

2.700 

77.16 

11. 

25 

22  36.30 

2.255 

70.70 

26 

23  14.18 

2.725 

77.45 

II. 

26 

23  29.20 

2.160 

69.21 

28 

0  18.62 

2.625 

76.00 

I. 

28 

0  20.30 

2.107 

68.35) 

29 

1  19.61 

2.451 

73.50 

I. 

29 

1  10.67 

2.098 

68.26 

30 

2  16.19 

2.269 

70.82 

I. 

30 

2    1.27 

2.124 

68.74 

31 

3    8.75 

2.121 

68.64 

172. 

.      1 

I. 

31 

2  52.80 

2.172 

69.55 

19. 

.    22 

Feb.  1 

3  58.39 

2.026 

67.20 

3. 

.      6 

I. 

Apr.  1 

3  45.51 

2.218 

70.33 

26. 

.    29 

2 

4  46.41 

1.984 

66.61 

8. 

.    11 

I. 

2 

4  39.07 

2J238 

70.73 

31  . 

.    34 

3 

5  34.00 

1.989 

66.70 

12. 

.    15 

I. 

3 

5  32.63 

2.217 

70.40 

36. 

.    39 

4 

6  22.14 

2.028 

67.30 

18. 

.    21 

I. 

4 

6  25.13 

2.151 

69.41 

41  . 

.    44 

5 

7  11.45 

2.082 

68.15 

24. 

.    27 

I. 

5 

7  15.62 

2.053 

67.84 

52. 

.    55 

6 

8    2.02 

2.130 

68.85 

30. 

.    33 

I. 

6 

8    3.59 

1.943 

66.03 

61. 

.    64 

7 

8  53.47 

2.150 

69.09 

35. 

.    38 

I. 

7 

8  48.92 

1.839 

64.30 

67. 

.    70 

8 

9  44.92 

2.12!) 

68.69 

40. 

.    43 

I. 

8 

9  32.06 

1.760 

62.89 

73. 

.    76 

9 

10  35.34 

2.066 

67.64 

48. 

.    51 

I. 

9 

10  13.65 

1.712 

62.01 

81. 

.    84 

10 

U  23.86 

1.976 

66.15 

59. 

.    62 

II. 

10 

10  54.50 

1.700 

61.75 

85. 

.    88 

11 

12  10.09 

1.876 

64.52 

65. 

.    68 

II. 

11 

11  35.55 

1.728 

62.21 

93. 

.    96 

12 

12  53.98 

1.785 

63.04 

71  . 

.    74 

II. 

12 

12  17.77 

1.798 

63.38 

101  . 

.104 

13 

13  35.97 

1.719 

61.96 

79. 

.    82 

11. 

13 

13    2.19 

1.910 

65.24 

107. 

.110 

14 

14  16.75 

1.685 

61.44 

83. 

.    86 

II. 

14 

13  49.73 

2.057 

67.64 

no. 

.113 

15 

14  57.18 

1.691 

61.62 

91  . 

.    94 

II. 

15 

14  41.09 

2.224 

70.29 

117. 

.120 

IG 

15  38.27 

1.741 

62.53 

97. 

.100 

II. 

16 

15  36.37 

2.378 

72.72 

125. 

.128 

17 

16  21.11 

1.838 

64.22 

105. 

.108 

II. 

17 

16  34.86 

2.482 

74.30 

132. 

.135 

18 

17    6.86 

1.983 

66.62 

109. 

.  112 

II. 

18 

17  34.90 

2.505 

74.67 

141  . 

.144 

19 

17  56.60 

2.169 

6!).55 

113. 

.116 

II. 

19 

18  34.48 

2.447 

73.81 

149. 

.152 

20 

18  51.07 

2.372 

72.63 

123. 

.126 

II. 

20 

19  31.94 

2.337 

72.16 

155. 

.158 

21 

19  50.22 

2.546 

75.19 

130. 

.133 

II. 

21 

20  26.56 

2.218 

70.30 

161  . 

164 

22 

20  52.77 

2.643 
2.633 

76.52 

139. 

.142 

II. 

22 

21  18.56 

2122 

68.76 

168. 

.171 

23 

21  5^)36 

76.26 

II. 

23 

22    8.74 

2.06^ 

67.87 

24 

22  58.42 

2.527 

74.66 

11. 

24 

22  58.18 

2.G60 

67.69 

25 

23  57.2l> 

2.377 

72.43 

II. 

25 

23  47.97 

2.096 

68.23 

27 

0  52.56 

2.235 

70.31 

I. 

27 

0  38.99 

2.160 

69.23 

2i? 

1  44.83 

2.130 

68.74 

I. 

28 

1  31.68 

2.230 

70.37 

29 

2  35.16 

2.073 

67.91 

I. 

29 

2  25.88 

2.280 

71.19 

30 

3  24.68 

2.061 

67.79 

10. 

.    13 

I. 

30 

3  20.75 

2.283 

71.32 

34  . 

.    37 

31     4  14.36 

2.084 

68.23 

16. 

.    19 

I.I 

31 

4  15.03    2.2301 

70.65 

39. 

.    42!      I.    1 
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MEAN  PLACES  FOR  1873.0. 

• 

No. 

Name. 

tuue. 

Bigbt  Ascension. 

Annual 
Yariatiou. 

Declination. 

Annnal 
Variation. 

1 

d  Piscium     .     . 

6.5 

h      m       s 

0  14    3,87 

+3.086 

^ 

o           /           // 

h  7  29    6.1 

+20.06 

2 

44  Piscium      .     . 

6 

0  18  53.63 

3.075 

- 

-  1  14  11.6 

19.99 

3 

lOCeti       .     .     . 

6 

0  20    6.60 

3.077 

0  45  12.0 

19.98 

4 

d  Piscium     .     . 

4.5 

0  42    5.67 

3.108 

+  6  53  37.3 

19.71 

5 

e  Piscium     .    . 

4 

0  56  21.20 

3.110 

7  12  21.5 

19.48 

6 

C^  Piscium     .     . 

5.4 

1     7     5.83 

+3.131 

+  6  54  11.7 

+19.14 

7 

fi  Piscium     .     . 

5 

1  23  31.90 

3.139 

5  29  14.0 

18.56 

8 

iy  Piscium     .     . 

4.3 

1  24  41.32 

3.200 

14  41  26.4 

18.72 

9 

V  Piscium     .     . 

5.4 

1  34  49.40 

3.119 

4  50  36.9 

18.34 

10 

0  Piscium     .    . 

4 

1  38  41.40 

3.162 

8  31     3.9 

18.26 

11 

e^CETi     .    .    . 

4.5 

2    6  16.17 

+3.169 

+  8  14  59.6 

+17.08 

12 

?Ceti      .     .     . 

4 

2  21  24.55 

3.184 

7  53  23.0 

16.36 

13 

/iCeti       .     .     . 

4* 

2  38    4.73 

3.234 

9  34  35.0 

15.42 

14 

9r  Arietis  .     .     . 

6.5 

2  42  12.47 

3.338 

16  56    6.9 

15.28 

15 

e  Arietb  .     .     . 

4.5 

2  51  57.25 

3.422 

20  49  51.5 

14.67 

16 

;iCeti      .    .    . 

6.5 

2  52  54.96 

+3.215 

+  8  24    2.0 

+14.63 

17 

^Arietis  .     .    . 

4.5 

3    4  22.21 

3.421 

19  14  41.3 

13.92 

18 

C  Arietis     .     . 

4.5 

3    7  36.27 

3.437 

20  34  20.9 

13.65 

19 

/Tauri    .     .     . 

4 

3  23  51.94 

3.307 

12  29  58.1 

12.63 

20 

i^Tauki  .    .    . 

3 

3  39  56.25 

3.554 

23  42  38.0 

11.46 

21 

e  Tauri    .     .     . 

5 

3  41  18.43 

+3.281 

+10  45     1.6 

+11.36 

22 

;i  Tauri    .     .     . 

3.4 

3  53  38.76 

3.317 

12    7  47.1 

10.52 

23 

A^Tauri    .    .    . 

5.4 

3  57  11.34 

3.537 

21  43  57.9 

10.18 

24 

T' Tauri  .    .    . 

4 

4  12  34.05 

3.407 

15  19    9.0 

9.06 

25 

(;' Tauri    .     .     . 

5.4 

4  18  42.63 

3.582 

22  31  25.0 

8.55 

26 

e  Tauri  .    .    . 

4.3 

4  21  12.14 

+3.496 

+18  53  49.0 

+  8.37 

27 

a  Tauri  .     .     . 

1 

4  28  38.10 

3.436 

16  15    7.7 

7.62 

28 

T  Tauri    .     .     . 

4.5 

4  34  37.48 

3.594 

22  42  40.8 

7.30 

29 

cT&uri    .    .     . 

5 

4  55  30.40 

3.583 

21  24  22.7 

5.54 

30 

11  Orionis    .     . 

5 

4  57  18.85 

3.425 

15  13  31.0 

5.41 

81 

o  Tauri    .     .     . 

6 

5  20    0.47 

+3.603 

+21  49  34.7 

+  3.51 

82 

119  Tauri    .    .     . 

6.5 

5  24  46.19 

3.517 

18  29  51.1 

3.08 

83 

C  Tauri    .     .     . 

3.4 

5  30    3.43 

3.586 

21     3  46.6 

2.59 

84 

/*  Orionis      .     . 

5.4 

5  46  51.73 

3.552 

20  15    0.8 

+  1.05 

85 

V  Orionis      .     . 

5.4 

6    0  19.33 

3.428 

14  46  52.7 

0.05 

86 

7f  Geminorum    . 

3.4 

6    7  12.71 

+3.624 

+22  32  28.4 

—  0.64 

37 

/I  Geminorum   . 

3 

6  15  16.66 

3.633 

22  34  35.7 

1.44 

88 

T' Geminorum   . 

2.3 

6  30  22.52 

3.469 

16  30  20.4 

2.68 

89 

^  Greminorum    . 

4.3 

6  38    9.82 

3.373 

13     1  49.0 

3.49 

40. 

C  Geminorum    . 

4 

6  5(5  34.61 

3.565 

20  45  16.1 

4.92 

41 

X  Geminorum    . 

4.3 

7  10  47.74 

+3/456 

+16  46    3.3 

—  6.10 

42 

^  Geminorum   . 

3.4 

7  12  32.25 

3.591         22  12  51.0 

6.23 

48 

63  Geminorum    . 

6.5 

7  20  12.08 

3.570         21  42  11.7 

6.95 

44 

■6Cani8  Minoris 

6.5 

7  J»  43.79 

+3.346     +12  16    4.2 

—  7.08 
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WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semid. 

Stars. 

Bright 
Limb. 

IHte. 

Mean 
Time  of 
Meridian 

Diff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semld. 

Stara. 

Brigbt 

Limb. 

187S. 

Transit 

Long. 

paning 
Merid. 

187S. 

Transit 

Long. 

passing 
Merid. 

h    ID 

m 

I 

h    m 

m 

8 

Jan.  1 

2  39.30 

2.475 

73.88 

154  . 

.  157 

1. 

Mar.  I 

2  35.16 

2.073 

67.91 

2 

3  36.29 

2.278 

71.01 

161  . 

.164 

I. 

2 

3  24.68 

2.061 

67.79 

10. 

.    13 

3 

4  28.81 

2.108 

68.46 

168. 

.171 

I. 

3 

4  14.36 

2.084 

68.23 

16. 

.    19 

4 

5  17  87 

1.991 

66.67 

174. 

.      3 

I. 

4 

5    4.84 

2.125 

68.91 

21. 

.    24 

5 

6    4.81 

1.931 

65.60 

5. 

.      8 

I. 

5 

5  56.32 

2.163 

69.52 

28. 

.    31 

6 

6  50.95 

1.923 

65.55 

10. 

.    13 

I. 

6 

6  48.47 

2.177 

69.73 

33. 

.    36 

7 

7  37.44 

1.958 

66.09 

13. 

.    16 

I. 

7 

7  40.53 

2.153 

69.33 

38. 

.    41 

8 

8  25.16 

2.022 

67.05 

20. 

.    23 

1. 

8 

8  31.55 

2.092 

68.30 

46. 

.    49 

9 

9  14.54 

2.092 

68.09 

26. 

.    29 

I. 

9 

9  20.72 

2.003 

66.82 

55. 

.    58 

1.    1 

JO 

10    5.46 

2.146 

68.87 

31  . 

.    34 

I. 

10 

10    7.59 

1.903 

65.15 

62. 

.   65 

I-l 

11 

10  57.26 

2.162 

69.05 

36. 

.    39 

I. 

11 

10  52.13 

1.812 

63.59 

69. 

.721      I.  II 

12 

11  48.84 

2.127 

68.50 

42. 

.    45 

I. 

12 

11  34.70 

1.740 

62.37 

75. 

.    78 

I.' 

13 

12  39.04 

2.050 

6f.28 

50. 

.    53 

II. 

13 

12  15.91 

1.700 

61.67 

63. 

.    86 

II. 

14 

13  27.03 

1.948 

65.68 

60. 

.    63 

II. 

14 

12  56.59 

1.696 

61.60 

86. 

.    69 

11.; 

15 

14  12.51 

1.844 

64.05 

67. 

.    70 

II. 

15 

13  37.61 

1.730 

62.24 

95. 

.    96 

II. 

16 

14  55.68 

1.758 

62.69 

72. 

.    75 

11. 

16 

14  19.98 

1.808 

63.60 

102. 

.105 

II. 

17 

15  37.12 

1.702 

61.82 

82. 

.    85 

II. 

17 

15    4.72 

1.928 

65.63 

108. 

.111 

II. 

18 

16  17.70 

1.686 

61.61 

85. 

.    88 

II. 

18 

15  52.78 

2.083 

68.17 

112. 

.  115 

II. 

19 

16  58.41 

1.715 

62.15 

93. 

.    96 

II. 

19 

16  44.84 

2559 

70.94 

121  . 

.124 

II. 

20 

17  40.43 

1.795 

63.53 

101  . 

.104 

II. 

20 

17  41.08 

2.422 

73.42 

128. 

.131 

II. 

21 

18  25.00 

1.929 

65.72 

108. 

.111 

II. 

21 

18  40.63 

2i>28 

75.00 

135. 

.138 

II. 

22 

19  13.41 

2.115 

t>8.64 

Ill  . 

.114 

II. 

22 

19  41.77 

2J>50 

75.27 

144  . 

.147 

II. 

23 

20    6.76 

2.336 

71.98 

119. 

.122 

II. 

23 

20  42.38 

2.488 

74.30 

151  . 

.154 

II. 

24 

21     5.49 

2.553 

75.10 

II. 

24 

21  40.78 

2.375 

72.58 

II. : 

25 

22    8.76 

2.700 

77.16 

II. 

25 

22  36.30 

2.255 

70.70 

II. 

26 

23  14.18 

2.725 

77.45 

II. 

26 

23  29.20 

2.160 

69.21 

II. 

28 

0  18.62 

2.625 

76.00 

I. 

28 

0  20.30 

2.107 

68.39 

I. 

29 

1  19.61 

2.451 

73.50 

I. 

29 

1  10.67 

2.098 

68.26 

I. 

30 

2  16.19 

2.269 

70.82 

I. 

30 

2    1.27 

2.124 

68.74 

I. . 

31 

3    8.75 

2.121 

68.64 

172. 

1 

I. 

31 

2  52.80 

2.172 

69.55 

19. 

.    22 

I. 

Feb.  1 

3  58.39 

2.026 

67.20 

3. 

.     6 

I. 

Apr.  1 

3  45.51 

2.216 

70.33 

26. 

.    29 

I. 

2 

4  46.41 

1.984 

66.61 

8. 

.    11 

I. 

2 

4  39.07 

2.238 

70.73 

31  . 

.    34 

I. 

3 

5  34.00 

1.989 

66.70 

12. 

.    15 

I. 

3 

5  32.63 

2J217 

70.40 

36. 

.    39 

1. 

4 

6  22.14 

2.028 

67.30 

18. 

.    21 

I. 

4 

6  25.13 

2.151 

69.41 

41. 

.    44 

I. 

5 

7  11.45 

2.082 

68.15 

24. 

.    27 

I. 

5 

7  15.62 

2.053 

67.84 

52. 

.    55 

I. 

6 

8    2.02 

2.130 

68.85 

30. 

.    33 

I. 

6 

8    3.59 

1.943 

66.03 

61. 

.    64 

I. 

7 

8  53.47 

2.150 

69.09 

35. 

.    38 

I. 

7 

6  48.92 

1.839 

64.30 

67. 

.    70 

I. 

8 

9  44J92 

2.129 

68.69 

40. 

.    43 

I. 

8 

9  32.06 

1.760 

62.89 

73. 

.    76 

1. 

9 

10  35.34 

2.066 

67.64 

48. 

.    51 

I. 

9 

10  13.65 

1.712 

62.01 

81  . 

.    84 

1. 

10 

U  23.86 

1.976 

66.15 

59. 

.    62 

II. 

10 

10  54.50 

1.700 

61.75 

85. 

.    88 

1. 

11 

12  10.09 

1.876 

64.52 

65. 

.    68 

II. 

11 

iT  35.55 

1.728 

62.21 

93. 

.    06 

I. 

12 

12  53.98 

1.785 

63.04 

71. 

.    74 

II. 

12 

12  17.77 

1.798 

63.38 

101  . 

.104 

11. 

13 

13  35.97 

1.719 

61.96 

79. 

.    82 

II. 

13 

13    2.19 

1.910 

65.24 

107. 

.110 

II. 

14 

14  16.75 

1.685 

61.44 

83. 

.    66 

II. 

14 

13  49.73 

2.057 

67.64 

110. 

.113 

II. 

15 

14  57.18 

1.691 

61.62 

91  . 

.    94 

II. 

15 

14  41.09 

2.224 

70.29 

117. 

.120 

II. 

16 

15  38J27 

1.741 

62.53 

97. 

.100 

II. 

16 

15  36.37 

2.378 

72.72 

125. 

.126 

II. 

17 

16  21.11 

1.838 

64.22 

105. 

.108 

II. 

17 

16  34.86 

2.482 

74.30 

132. 

.135 

11. 

18 

17    6.86 

1.983 

66.62 

109. 

.112 

II. 

16 

17  34.90 

2.505 

74.67 

141  . 

.144 

II. 

19 

17  56.60 

2.169 

6!>.55 

113. 

.116 

II. 

19 

18  34.48 

2.447 

73.81 

149. 

.152 

II. 

20 

18  51.07 

2.372 

72.63 

123. 

.126 

II. 

20 

19  31.94 

2.337 

72.16 

155. 

.156 

II. 

21 

19  50.22 

2.546 

75.19 

130. 

.133 

II. 

21 

20  26.56 

2i2l8 

70.30 

161  . 

164 

II. 

22 

20  52.77 

2.643 
2.633 

76.52 

139. 

.142 

II. 

22 

21  18.56 

2122 

68.76 

168. 

.171 

II.  > 

23 

21  56.36 

76.26 

II. 

23 

22    8.74 

2.C6ri 

67.67 

II. 

24 

22  58.42 

2.527 

74J66 

II. 

24 

22  58.18 

2.G60 

67.69 

II. 

25 

23  57.29 

2.377 

72.43 

II. 

25 

23  47.97 

2.096 

68.23 

II. 

27 

0  52.56 

2.235 

70.31 

I. 

27 

0  38.99 

2.160 

69iS3 

I. 

Sd 

1  44.83 

2.130 

68.74 

I. 

28 

1  31.68 

2.230 

70.37 

I. 

29 

2  35.16 

2.073 

67.91 

I. 

29 

2  25.88 

2i2d0 

71.19 

'•1 

30 

3  24.68 

2.061 

67.79 

10. 

.    13 

I. 

30 

3  20.75 

2.283     71.32 

34. 

.    37 

I.I 

3] 

4  14.36 

2.084 

68.23 

16. 

.    H 

I. 

31 

4  15.03 

2i230     70.65 

39. 

.    42i      1.   1 
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WASHINGTON  MERIDIAN. 

1 

DaM. 

Mean 
Time  of 
Merldbm 

Diir. 

for  Ih. 
of 

SidereAl 
Time  of 
Semld. 

Mertd. 

Stan. 

Briffh 
Limb. 

Date. 

Mean 
Time  of 
MerldlAD 

Diir. 

for  lb. 
of 

Sidereal 
Time  of 
Bcmid. 

Stan. 

Brigbt^ 
Limb. 

1S7S. 

Traniit 

Looff. 

187S. 

Trannit 

LODf. 

paminff 
Merid. 

h    ID 

m 

■ 

h    m 

m 

• 

■ 

;M«7   1 

4  15.03 

2.230 

7a65 

30..    42 

July   I 

5  21.85 

1.660 

61.36 

84. 

.    67 

2 

5    7.42 

2.130 

69.08 

47..    50 

2 

6    1.76 

1.674 

61.63 

91  . 

.    94 

3 

5  67.07 

2.007 

67.14 

58..    61 

3 

6  42.62 

1.740 

62.75 

98. 

.101 

4 

6  43.74 

1.885 

65.17 

65..    68 

4 

7  25.70 

1.859 

64.71 

106. 

.109 

b 

7  27.73 

1.786 

63.50 

70..    73 

5 

8  12.23 

2.028 

67.38 

110. 

.113 

6 

8    9.73 

1.720 

62.34 

78..    81 

6 

9    3.34 

2J237 

70.55 

115. 

.118 

7 

8  50.60 

lJb93 

61.8*2 

83..    86 

7 

9  59.60 

2.449 

73.67 

124. 

.127 

8 

9  31^ 

1.710 

62.05 

91  ..    94 

8 

11    0.48 

2.609 

75.96 

130. 

.133 

9 

10  13.03 

1.773 

63.04 

97..  100 

9 

12    4.03 

2.662 

76.69 

139. 

.142 

10 

10  56.78 

.1U380 

64.79 

106  .  .  109 

10 

13    7.35 

2.593 

75.70 

146. 

.151 

11 

11  43.61 

2.030 

67.18 

109  . .  112 

11 

14    7  87 

2.441 

73.54 

154. 

.167 

12 

12  34.42 

2.207 

69.95 

113..  116 

12 

15    4.36 

2.269 

71.01 

162. 

.165 

13 

13  29.51 

2.380 

72.60 

123  ..  126 

13 

15  56.95 

2.123 

68.84 

168. 

.171 

V  ff 

14 

14  28.27 

2JS04 

74.49 

130  ..  133 

14 

16  46.64 

2.028 

67.39 

1  . 

.      4 

15 

15  29.04 

2.540 

75.08 

138  . .  141 

15 

17  34.73 

1.990 

66.80 

6. 

.     9 

16 

16  29.50 

2.482 

74.27 

146 . .  149 

16 

16  22.55 

2.004 

67.03 

10. 

.    13 

•  V 

17 

17  27.66 

2-357 

72.46 

153  . .  156 

17 

19  lli23 

2.059 

67.88 

14. 

.    17 

V  9 

16 

18  22.53 

2i{16 

70.36 

157  . .  160 

18 

20    ]i>5 

2.136 

69.05 

20. 

.   23 

19 

19  14.Si0 

2.097 

68.47 

166 . .  169 

19 

20  53.75 

2.210 

70.12 

28. 

.    31 

20 

20    3.51 

2.022 

67J23 

173  . .     2 

20 

21  47.38 

2.250 

70.67 

ll'     ' 

1          21 

20  51.61 

1.997 

66.79 

3..     6 

21 

22  41.32 

2i234 

70.38 

22 

21  39.74 

2.022 

67.14 

22 

23  34.17 

2.161 

69.20 

23 

22  28.98 

2.088 

68.12 

24 

0  24.72 

2.046 

67.43 

24 

23  20.10 

2.175 

69.46 

25 

1   12.2S> 

1.918 

65.41 

26 

0  13.31 

2.256 

70.68 

26 

1  56.87 

1.801 

63.51 

27 

1     8.10 

2.299 

71.38 

27 

2  38.93 

1.71C 

62.05 

77. 

.    60 

28 

2    3,22 

2.282 

71.18 

28 

3  19.25 

1.656 

61  19 

83. 

.    86 

29 

2  57.17 

2.203 

70.03 

29 

3  58.78 

1.645 

61.07 

86. 

.    89 

30 

3  48.64 

2.082 

68i21 

53..   56 

30 

4  38.60 

1.681 

61.75 

96. 

.    99 

I 

31 

4  36.96 

1.948 

66.12 

62..   65 

31 

5  19.87 

1.767 

63.24 

103. 

.106 

Jone  1 

5  22.t» 

1.827 

64i20 

68..    71 

Aug.  1 

6    3.81 

1JK)4 

65.53 

108. 

.111 

2 

6    4.90 

1.737 

62.70 

74..    77 

2 

6  51.60 

2.087 

68.41 

112. 

.115 

3 

6  45.89 

1.686 

61.82 

83..   86 

3 

7  44.21 

2.300 

71.65 

121  . 

.124 

4 

7  26.20 

1.681 

61.70 

85..    87 

4 

8  41.88 

2.500 

74.75 

128. 

.131 

5 

8    6.95 

1.724 

62.39 

9o  .  .    9t/ 

5 

9  43.67 

2i>31 

76.41 

135. 

.138 

6 

8  49.34 

1.817 

63.90 

103 . .  106 

6 

10  47.33 

2.650 

76.62 

144. 

.147 

1 

7 

9  34.56 

1.960 

66.17 

107  . .  110 

7 

11  50.05 

2.560 

75.27 

151  . 

.154 

8 

10  23.74 

2.145 

69.03 

111  ..114 

8 

12  49.72 

2.409 

73.07 

157. 

.160 

9 

11  17.64 

2.347 

72.07 

120 . .  123 

9 

13  45.62 

2.255 

70.81 

166. 

.  169 

If 

10 

12  16.15 

2.519 

74.60 

127..  130 

ii! 

10 

14  38.19 

2.136 

69.02 

172. 

.      1 

t 

11 

13  17.91 

2.607 

75.90 

135..  138 

11 

15  28.52 

2.068 

68.04 

4. 

.      7 

II  1 

12 

14  20.45 

2.582 

75.03 

143  . .  146 

12 

16  17.88 

2.054 

67.87 

9. 

.    12 

13 

15  2i.l» 

2.461 

73.88 

151  . .  154 

13 

17    7.45 

2.084 

68.38 

12. 

.    15 

II.  ' 

14 

16  18.24 

2J298 

71.52 

156  . .  159 

14 

17  58.10 

2.140 

6957 

19. 

.    22 

II.  ' 

15 

17  11.46 

2.145 

69.22 

164  ..  167 

15 

18  50.22 

2.201 

70J2o 

26. 

.    29 

II*  ' 

16 

18     1.50 

2.033 

67.47 

171  . .  174 

16 

19  43.60 

2.239 

70.73 

31  . 

.    34 

1 

17 

18  49.48 

1.975 

66.55 

3..     6 

It 

17 

20  37.37 

2.231 

70.56 

36. 

.    39 

If    ' 

11.  1 

18 

19  36.74 

li)73 

66.48 

7..    10 

18 

21  30.32 

2.171 

69.55 

42. 

.    45 

ir     1 
11.  ■ 

10 

20  24.54 

2.018 

67.14 

11  . .    14 

19 

22  21.28 

2.069 

67.90 

20 

21  13iJ7 

2.097 

68.34 

17..    20 

20 

23    9.49 

1.947 

65.92 

21 

22    5.30 

2.188 

69.69 

21 

23  54.78 

1.830 

63.9H 

11. 

22 

22  58.75 

2i259 

70.73 

23 

0  37.49 

1.734 

62.37 

J^  1 

23 

S23  53.36 

2J281 

71.05 

24 

1   18.23 

1.668 

61 .29 

25 

0  47.73 

2.238 

70.40 

25 

1  57.84 

1.640 

60.86 

26 

1  40.33 

2.138 

68.91 

26 

2  37J29 

1.654 

61.16 

93. 

.    96 

• 
1 

27 

2  30.10 

2.008 

66.91 

27 

3  17.60 

1,712 

62.2:^ 

101. 

.104 

28 

3  16.67 

1.876 

64.85 

66..   69 

28 

3  59.85 

1.817 

64.06 

107. 

.  110 

1 

29 

4    0.31 

1.766 

63.09 

71  . .    74 

29 

4  45.15 

1.966 

66.53 

110. 

.113 

30 

4  41.72 

1.692 

61.88 

80..   83 

30 

5  34.48 

2.150 

69.48 

116. 

.119 

31 1   5  21.85 

1.660 

61.36 

84..    87 

31 

6  28.41 

2.344 

72.43 

124. 

.127 
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WASHINGTON  MERIDIAN. 
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1 
1 

1 

Dtt\e. 

Mean 
Time  of 
Meridian 

Diff. 

for  lb. 
of 

Sidereal 
Time  of 
Semid. 

storm 

Brigb 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

DMT. 

for  lb. 

of 

Sidereal 
Time  of 
Semid. 

Stan. 

Umb 

1S73. 

Transit 

Long. 

passing 
Merid. 

1873. 

Tranidt. 

Long. 

pausing 
Merid. 

b    m 

in 

8 

b    m 

m 

8 

Sept.  1 

7  26.70 

2.504 

74.78 

130. 

.133 

Nov.  1 

9  37.73 

2.095 

68.50 

1  . 

.      4 

1. 

2 

8  ?7.99 

2.585 

75.90 

140. 

.143 

2 

10  28.20 

2.120 

68.85 

6. 

.      9 

1. 

3 

9  30.05 

2.567 

75.57 

148. 

.151 

3 

11  19.84 

2.190 

69.90 

11  . 

.    14 

I 

4 

10  30.63 

2.471 

74.13 

155. 

.158 

4 

12  13.53 

2.286 

71.38 

17. 

.    23 

11. 

5 

11  28.41 

2.344 

72.17 

162. 

.  165 

5 

13    9.53 

2.376 

72.76 

23. 

.    26 

11. 

6 

12  23.20 

2.229 

70.43 

168. 

.171 

6 

14    7.25 

2.422 

73.52 

30. 

.    33 

11. 

7 

13  15.68 

2.154 

69.33 

1  . 

.      4 

7 

15    5.25 

2.396 

73.20 

35. 

.    38 

11. 

8 

14    6.96 

2.128 

68.97 

6. 

.      9 

8 

16    1.68 

2.295 

71.74 

41  . 

.    44 

11. 

0 

14  58.15 

2.145 

69.31 

11  . 

.    14 

9 

16  55.04 

2.146 

69.49 

51  . 

.   54 

11. 

10 

15  50.16 

2.193 

70.11 

16. 

.    19 

10 

17  44.59 

lil85 

66.96 

60. 

.   63 

11. 

11 

16  43.44 

2.246 

70.98 

23. 

.    26 

11 

18  30.45 

1.841 

64.63 

67, 

.   70 

11. 

12 

17  37.83 

2.280 

71.50 

30. 

.    33 

12 

19  13.24 

1.732 

62.76 

72. 

.    75 

11. 

13 

18  32.55 

2.270 

71.37 

34  . 

.    37 

13 

19  53.92 

1.665 

61.57 

81  . 

.    84 

II. 

14 

19  26.39 

2.208 

70.37 

40. 

.    43 

14 

20  33.51 

1.642 

61.12 

85. 

.    88 

II. 

15 

20  18.21 

2.104 

68.70 

48. 

.    51 

15 

21  13.12 

1.666 

61.45 

92. 

.    95 

II. 

16 

21     7.23 

1.980 

66.65 

59. 

.    62 

16 

21  53.83 

1.7^5 

62.57 

II. 

17 

2i  53.25 

1.858 

64.59 

67. 

.    70 

17 

22  36.73 

1.848 

64.41 

II. 

18 

22  36.55 

1.755 

62.83 

18 

23  22.81 

1.998 

66.81 

II. 

19 

23  17.74 

1.683 

61.58 

20 

0  12.79 

2.169 

69.50 

1. 

20 

23  57.63 

1.647 

60.95 

21 

1    6.81 

2.328 

71.95 

• 

I. 

22 

0  37.12 

1.650 

61.00 

22 

2    4.14 

2.435 

73.62 

I. 

23 

1  17.15 

1.693 

61.78 

23 

3    3.08 

2.459 

74.05 

140. 

.143 

I   , 

24 

1  58.71 

1.778 

63.30 

24 

4     1 .55 

2.399 

73.22 

148. 

.151 

1. 

25 

2  42.80 

1.903 

65.42 

108. 

.111 

25 

4  57.84 

2.287 

71.59 

153. 

.156 

I. 

26 

3  30i£) 

2.060 

68.01 

113. 

.116 

26 

5  51.24 

2.166 

69.75 

158. 

.161 

1. 

27 

4  21.75 

2.229 

70.71 

123. 

.126 

27 

6  41.99 

2.071 

68ja6 

166. 

.169 

I. 

*      28 

5  17.15 

2.381 

73.04 

129. 

.132 

28 

7  30.99 

2.022 

67.46 

173. 

.     2 

1 

29 

6  15.59 

2.476 

74.48 

136. 

.139 

29 

8  19.48 

2.028 

67.50 

4  . 

.     7 

I. 

30 

7  15.38 

2.491 

74.67 

144. 

.147 

30 

9    8.75 

2.087 

68.35 

9. 

.    12 

I. 

Oct     1 

8  14.61 

2.433 

73.75 

151  . 

.154 

Dec.  1 

9  59.96 

2.187 

69.85 

13. 

.    16 

1. 

1 

2 

9  11.87 

2.336 

72.23 

157. 

.160 

2 

10  53.87 

2.306 

71.63 

19. 

.   2'<2 

1 

3 

10    6.73 

2.240 

70.70 

164. 

.167 

3 

11  50.47 

2.403 

7308 

27. 

.    30 

1. 

4 

10  59.59 

2.173 

69.62 

172. 

.      1 

4 

12  48.75 

2.438 

73.62 

34. 

.    37 

II. 

5 

11  51.37 

2.151 

69  JK) 

4. 

.      7 

5 

13  46.84 

2.386 

72.89 

39. 

.    42 

11. 

6 

12  43.18 

2.175 

69.67 

10. 

.    13 

ii! 

6 

14  42.73 

2i260 

71.05 

45. 

.    48 

II. 

7 

13  36.00 

2.232 

70.60 

13. 

.    16 

7 

15  35.00 

2.094 

68.56 

59. 

.    62 

II. 

8 

14  30.39 

2  301 

71.72 

20. 

.    23 

8 

16  23.21 

l.<«8 

65.96 

65. 

.   68 

11. 

9 

15  26.29 

2.351 

72.55 

27. 

.    30 

9 

17    7.73 

1.789 

63.72 

70. 

.    73 

II. 

10 

16  22.86 

2.352 

72.64 

33. 

.    36 

10 

17  49.41 

1.692 

62.10 

78. 

.    81 

11. 

11 

17  18.74 

2sm 

71.78 

38. 

.    41 

11 

18  29.33 

1.642 

6li24 

83. 

86 

II. 

12 

18  12.51 

2.181 

70.04 

46. 

.    49 

12 

19    8.62 

1.640 

61.16 

89. 

.   92 

II. 

13 

19    3.20 

2.041 

67.85 

57. 

.    60 

13 

19  48.46 

1.688 

61.95 

97. 

.100 

II. 

14 

19  50.50 

1.903 

65.57 

63. 

.    66 

14 

20  30.05 

1.786 

63.54 

104. 

.107 

11. 

15 

20  34.70 

1.785 

63.56 

69. 

.    72 

15 

21  14.56 

1.931 

65.84 

109. 

.112 

11. 

16 

21  16.45 

1.701 

62.06 

78. 

.    81 

16 

22    3.00 

2.111 

68.66 

11. 

17 

21  56.64 

1.655 

61.22 

83. 

.    86 

17 

22  55.94 

2.300 

71.52 

II. 

18 

22  36.19 

1.649 

61.05 

18 

23  53.12 

2.454 

73.81 

11. 

19 

23  16.11 

1.685 

61.61 

20 

0  53.10 

2.525 

74.86 

1. 

20 

23  57.38 

1.762 

62.93 

21 

1  53.54 

2.492 

74.42 

I. 

22 

0  40.96 

1.878 

64.80 

22 

2  52.13 

2.380 

72.82 

1. 

23 

1  27.77 

2.026 

67.32 

23 

3  47.51 

2J235 

70.69 

156. 

.159 

1. 

24 

2  18.30 

2.185 

69.85 

24 

4  39.51 

2.105 

68.74 

165. 

.168 

I. 

25 

3  12.54 

2.329 

72.15 

127. 

.130 

25 

5  28.87 

2.018 

67.40 

171  . 

.174 

I. 

26 

4    9.68 

£'.420 

73J>9 

134. 

.137 

26 

6  16.80 

1.986 

66.90 

2. 

.      5 

I. 

27 

5    8.11 

2.435 

73.86 

142. 

.145 

27 

7    4.65 

2.011 

67.29 

7. 

.    10 

I. 

28 

6    6.03 

2.380 

73.06 

149. 

.152 

28 

7  53.74 

2.087 

6S.43 

12. 

.    15 

I. 

29 

7    2.05 

2.2S5 

71.60 

155. 

.158 

29 

8  45.10 

2.197 

70.08 

17, 

.    20 

I. 

30 

7  55.6r* 

2.188 

70.07 

162. 

.165 

30 

9  39J23 

2.31 1 

71.76 

24. 

.    27 

I. 

31 

8  47.27 

2.119 

68.93 

168. 

.171 

31 

10  35.76 

2.391 

72.88 

30. 

.    S3 

1. 

Not.  1 

9  37.73 

2.096 

68.50 

1  . 

.      4 

32 

11  33.38 

21197 

72.84 

34. 

.   37 

I^ 
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MEAN  PLACES  FOR  1873.0. 

• 

fl 

Name. 

taue. 

Sight  AaoenaioD. 

ADDual 
Yariatiou. 

• 

Declinatioii. 

Annual 
Variation. 

h      m       s 

ft 

n           1           ti 

// 

1 

d  Piscium      .     . 

6.5 

0  14    3.87 

+3.086 

h  7  29    6.1 

+20.06 

2 

44  Piscium      .     . 

6 

0  18  53.63 

3.075 

- 

-  1  14  11.6 

19.99 

;   3 

lOCeti       .     .     . 

6 

0  20    6.60 

3.077 

—  0  45  12.0 

19.98 

4 

d  Piscium     .     . 

4.5 

0  42    5.67 

3.108 

+  6  53  37.3 

19.71 

'       5 

c  Piscium     .    . 

4 

0  56  21i20 

3.110 

7  12  21.5 

19.48 

6 

C^  Piscium     1     . 

5.4 

1     7    5.83 

+3.131 

+  6  54  11.7 

+19.14  , 

7 

11  Piscium     .     . 

5 

1  23  31.90 

3.139 

5  29  14.0 

18.56 

8 

y^  Piscium     .    . 

4.3 

1  24  41.32 

3.200 

14  41  26.4 

18.72 

9 

V  Piscium     .     . 

5.4 

1  34  49.40 

3.119 

4  50  36.9 

18.34 

10 

0  Piscium     .    . 

4 

1  38  41.40 

3.162 

8  31     3.9 

18.26 

11 

e>CETi     .    .    . 

4.5 

2    6  16.17 

+3.169 

+  8  14  59.6 

+17.08 

12 

?»Ceti      .     .    . 

4 

2  21  24.55 

3.184 

7  53  23.0 

16.36 

13 

/tCcti       .     .     . 

4* 

2  38    4.73 

3.234 

9  34  35.0 

15.42 

14 

ir  Arietis  .     .     . 

6.5 

2  42  12.47 

3.338 

16  56    6.9 

15.28 

15 

c  Arietis  .     .    . 

4.5 

2  51  57.25 

3.422 

20  49  51.5 

14.67 

16 

JlCeti      .    .    . 

6.5 

2  52  54.96 

+3.215 

+  8  24    2.0 

+14.63 

17 

d  Arietis  . 

4.5 

3    4  22.21 

3.421 

19  14  41.3 

13.92 

18 

C  Abietis     .    . 

4.5 

3    7  36.27 

3.437 

20  34  20.9 

13.65 

19 

/Tauri    .     .     . 

4 

3  23  51.94 

3.307 

12  29  58.1 

12.63 

20 

ijTauhi  .    .    . 

3 

3  39  56.25 

3.554 

23  42  38.0 

11.46 

21 

e  Tauri    .     .    . 

5 

3  41  18.43 

+3.281 

+10  45    1.6 

+11.36 

22 

;i  Tauri    .     .     . 

3.4 

3  53  38.76 

3.317 

12    7  47.1 

10.52 

23 

A^Tauri    .    .    . 

5.4 

3  57  11.34 

3.537 

21  43  57.9 

10.18 

24 

^Taubi  .    .    . 

4 

4  12  34.05 

3.407 

15  19    9.0 

9.06 

25 

o>  Tauri    .    .     . 

5.4 

4  18  42.63 

3.582 

22  31  25.0 

8.55 

26 

cTaubi  .    .    . 

4.3 

4  21  12.14 

+3.496 

+18  53  49.0 

+  8.37 

27 

aTAUBl   .     .     . 

1 

4  28  38.10 

3.436 

16  15    7.7 

7.62 

28 

T  Tauri    .    .    . 

4.5 

4  34  37.48 

3.594 

22  42  40.8 

7.30 

29 

e  Tauri    •     .     . 

5 

4  55  30.40 

3.583 

21  24  22.7 

5.54 

30 

11  Orionis    .    . 

5 

4  57  18.85 

3.425 

15  13  31.0 

5.41 

81 

0  Tauri    .    .    . 

6 

5  20    0.47 

+3.603 

+21  49  34.7 

+  3.51 

82 

119  Tauri    .    .    . 

6.5 

5  24  46.19 

3.517 

18  29  51.1 

3.08 

83 

CTauri    .    .     . 

3.4 

5  30    3.43 

3.586 

21     3  46.6 

2.59  ! 

84 

/*  Orionis      .    . 

5.4 

5  46  51.73 

3.552 

20  15    0.8 

+  1.05  ' 

35 

y  Orionis      .     . 

5.4 

6    0  19.33 

3.428 

14  46  52.7 

—  0.05 

86 

y^  Gcminorum    . 

3.4 

6    7  12.71 

+3.624 

+22  32  28.4 

—  0.64 

37 

/uGsMINOKUM    . 

3 

6  15  16.66 

3.633 

22  34  35.7 

1.44 

38 

^Geminobum   . 

2.3 

6  30  22.52 

3.469 

16  30  20.4 

2.68 

39 

^  Geminonim    . 

4.3 

6  38    9.82 

8.373 

13     1  49.0 

3.49 

,    40 

C  Geminorum    . 

4 

6  5(S  34.61 

3.565 

20  45  16.1 

4.92 

41 

I  Geminorum    . 

4.8 

7  10  47.74 

+3/456 

+16  46    3.3 

—  6,10 

42 

JGehinorum   . 

3.4 

7  12  32.25 

3.591 

22  12  51.0 

6.23 

43 

63  Geminorum    . 

6.5 

7  20  12.08 

3.570 

21  42  11.7 

6.95 

44 

6  Canis  Minoris 

6.5 

7  ?2  43.79 

+3.346 

+12  16    4.2 

—  7.08 
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MEAN  PLACES  FOR  1873.0 

a 

Vo. 

• 

Name. 

Magni- 
tude. 

Sight  Aaoensioii. 

Annual 
Variation. 

Declination. 

Annual 
TaiUtion. 

45 

68  Greminorum    . 

6.5 

li     m       8 

7  26  21.59 

+3.431 

+16    5  53.5 

1 

—  7.34  : 

46 

yGreminorum    . 

6 

7  32    8.57 

3.475 

17  57  41.5 

7.84 

47 

iCancri  .     .     . 

6 

7  49  46.86 

3.418 

16    7  39.7 

9.24 

48 

SCancri  .     .     . 

6 

7  54  15.92 

3.428 

16  48  13.5 

9.55 

49 

SCancri  .     .     , 

6 

7  58    0.02 

3.351 

13  28  42.0 

9.93 

50 

/Ei'Cancri  .     .     . 

5 

8    0  17.39 

+3.542 

+21  57     1.6 

—10.07 

51 

ISCancri  .     .     . 

6 

8     1  36.53 

3.361 

14    0  30.5 

10J20 

52 

C*  Cancri  .     .     . 

5.4 

8    4  55.68 

3.452 

18     1  44.4 

10.51 

53 

d}  Cancri  .     .     . 

6 

8  16    5.46 

3.447 

18  44  17.9 

11.23  : 

54 

29  Cancri  .     .     . 

6 

8  21  32.16 

3.357 

14  37  44.6 

11.68  . 

55 

• 
^Cancri  .     .     . 

6 

8  24  21.20 

+3.432 

+18  31  19.4 

—11.86 

56 

c^  Cancri  .     .     . 

6 

8  30  12.34 

3.257 

10    5  46.9 

12.23 

57 

39  Cancri  .     .     . 

6 

8  32  47.86 

3.460 

20  27  15.4 

12.42 

58 

J  Cancri  .     .     . 

4 

8  37  28.00 

3.422 

18  37  10.0 

12.96 

59 

A*  Cancri  .     .     . 

6 

8  39  58.24 

3.295 

12  34  27.3 

12.94 

60 

a  Cancri  .     .     . 

4 

8  51  32.43 

+3.290 

+12  20  52.5 

—13.68 

61 

K  Cam  CRi .    .    . 

5 

9    0  52.00 

3.255 

11  10  41.2 

14.21 

62 

«^  Cancri  .     .    . 

6 

9    8  13.07 

3.322 

15  28    2.9 

14.66 

68 

at  Leonis  .     .     . 

6 

9  21  39.40 

3.221 

9  36  28.8 

15.50 

64 

h  Leonis  .     .     . 

6 

9  25    9.08 

3.225 

10  16  27.2 

15.70 

65 

10  Leonis  .     .     . 

5.6 

9  30  30.43 

+3.174 

+  7  24  17.0 

—15.91 

66 

0  Leonis  .     .     . 

4.3 

9  34  22.67 

3.225 

10  28    7.6 

16.19 

67 

B.  A.  C.  3336  . 

5.6 

9  39  28.09 

3.169 

7  17  39.6 

16.40 

68 

ir  Leonis  .     .     . 

5 

9  53  30.17 

3.180 

8  39    8.8 

17.11 

69 

a  Leomis      .     . 

1.2 

10     1  36.44 

3.203 

12  35  14.2 

17.42 

70 

43  Leonis  .     .     . 

6 

10  16  21.76 

+3.144 

+  7  11  12.1 

—18.14 

71 

45  Leonis  •     .     . 

6 

10  20  56.40 

3.177 

10  24  30.9 

18.22 

72 

p  Leonis     .    . 

4 

10  26    7.42 

3.166 

9  57  34.2 

18^ 

73 

34  Sextantis    .     • 

6 

10  36    3.96 

3.104 

4  14  44.2 

ia74 

74 

/  Leonis      .    . 

5 

10  42  34.81 

3.159 

11  13    0.8 

18.92 

75 

55  Leonis  .     .     . 

6 

10  49  10.56 

+3.092 

+  1  24  51.0 

—19.10 

76 

d  Leonis  .     .     . 

5 

10  54    0.09 

3.103 

4  17  54.8 

19.28 

77 

c  Leonis  .     .     • 

5 

10  54    9.87 

3.117 

6  46  58.9 

19.27  1 

78 

/Leonis  .     .     . 

5 

10  58  27.96 

3.101 

8     1  17.8 

19.«2 

79 

jj^  Leonb  .     .     . 

5 

11    7  15.99 

3.085 

+  0  37  15.2 

19.57 

80 

^  Leonis  .    .    . 

5.4 

11  10  12.34 

+3.053 

—  2  57  28.7 

—19.63 

81 

tf  Leonis  .     .     . 

4 

11  14  35.24 

3.098 

+  6  43  29.4 

19.68 

82 

79  Leonis  •     .     . 

6 

11  17  31.37 

3.084 

2    6  15.3 

19.74  i 

83 

u  Leonis      .    . 

5.4 

11  30  26.82 

3.072 

0    7  21.2 

19.84  : 

84 

fi  Virginis     .     . 

3.4. 

11  44    4.84 

3.127 

2  28  48.4 

20.29 

85 

10  Virginis     .     . 

6 

12    3  10.81 

+3.074 

+  2  36  38.1 
+  02  21.7 

—20.28 

86 

17  YlKGINIS    .      . 

3.4 

12  13  24.55 

3.068 

20.03 

87 

q  Virginis     .     . 

6 

12  27  13.58 

3.092 

—  8  45    3.9 

19.89 

88 

/  Virginis     .     . 

6 

12  30  15.03 

+3.086 

—  5    7  59.4 

—19.97 
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■ 

MEAN  PLACES  FOR  1873.0 

. 

Ko. 

1 

Name. 

Marnil- 
taae. 

Bight  AacenaioD. 

Annnal 
Variation. 

Declination. 

Annual 
Yariatiou. 

h      m       8 

B 

0       1       II 

II 

89 

/  Virginis     .     . 

5 

12  32  41.92 

+3.095 

7  17  45.2 

—19.90 

90 

X  Virginis     .     . 

3.2 

12  35  13.63 

3.040 

0  45  10.2 

19.83 

91 

88  Virginis     .     . 

6 

12  35  23.88 

3.100 

6  48    2.1 

19.83 

92 

38  Virginis     .     . 

6 

12  46  41.18 

3.073 

2  51  45.4 

19.67 

:    93 

V'  Virginis     .     . 

5 

12  47  45.10 

3.118 

8  50  55.3 

19.64 

94 

k  Virginis     .     . 

6 

12  53    7.20 

+3.089 

—  3    7  30.4 

—19.49 

95 

48  Virginis     .     . 

6 

12  57  21.80 

3.086 

2  58  43.1 

19.45 

96 

(?  Virginis   .    . 

4.5 

13    3  22.58 

3.101 

4  51  36.6 

19.31 

97 

aViBGINIS    .     . 

1 

13  18  30.29 

3.153 

10  29  50.8 

18.91 

98 

P  Virginis     .     . 

5 

13  25  21.99 

3.118 

5  35  58.0 

18.73 

I 

99 

A  Virginis     .     . 

5 

13  26  16.88 

+3.153 

—  9  30  35.7 

18.69 

100 

m  Virginis     .     . 

6 

13  34  56.90 

3.143 

8    3  42.3 

18.35 

101 

83  Virginis     .     . 

6 

13  37  38.96 

3.228 

15  32  26.3 

18.33 

102 

86  Virginis     .     . 

6 

13  39  10.44 

3.189 

11  47  21.5 

18.20 

lOS 

89  Virginis     •     . 

5 

13  42  58.45 

3.249 

17  30    2.8 

18.11 

104 

94  Virginis     .     . 

6 

13  59  34.44 

+3.169 

—  8  17    4.4 

—17.37 

105 

« Virginis     .     . 

4.5 

14    6    7.52 

3.197 

9  40  57.7 

17.08 

106 

X  Virginis     .     . 

5.4 

14  12  14.49 

3.240 

12  47    7.6 

16.78 

107 

2LibrsB  .     .     . 

6 

14  16  35.67 

3.220 

11     7  59.5 

16.69 

106 

5  Librse  .     .  •  . 

6 

14  38  57.78 

3.300 

14  55  24.1 

15.45 

,  109 

o'LlBBiB  .      .      . 

2.3 

14  43  51.32 

+3.307 

—15  30  44.1 

—15.20 

110 

e^Librse  .     .     . 

5.4 

15    4  59.21 

3.411 

19  18  33.4 

13.89  i 

.  Ill 

C^Librffi  .     .     . 

4 

15  21     5.91 

3.377 

16  16  19.5 

12.85  i 

112 

rLibrse  .     .     . 

4.5 

15  28  25.42 

3.347 

14  21  50.7 

12.30 

113 

^Libne  .    .     . 

5.4 

15  46  35.93 

3.413 

16  21  17.0 

10.69 

,  114 

^  SCORFII       .      . 

2.3 

15  52  49.60 

+3.536 

—22  15  27.6 

—10.56 

115 

/9^  SCOKFII       .      . 

2 

15  58    3.26 

3.477 

19  27  20.5 

10.19 

116 

V*  Scorpii .     .    . 

4 

16    4  37.07 

3.481 

19    7  41.8 

9.65 

■  117 

4t  Scorpii .    •     . 

3.4 

16  13  28.33 

3.637 

25  17    8.1 

8.99 

118 

V^Ophiuchi   .     . 

5 

16  16  40.41 

3.504 

19  44  16.9 

8.79 

119 

X  Ophiuchi   .     . 

6 

16  19  39.95 

+3.470 

—18    9  56.7 

—  8.49 

120 

a  ScoBPii      .     . 

1.2 

16  21  37.42 

3.669 

26    8  51.8 

8.37 

121 

01  Ophiuchi   .     . 

5 

16  24  36.69 

3.549 

21  11  34.2 

8.03 

122 

B.A.C.5579  . 

5 

16  34  13.80 

3.463 

17  29  38.0 

7.30 

123 

90  Ophiuchi    .     . 

5 

16  42  48.58 

3.313 

10  33  21.9 

6.70 

124 

99  Ophiuchi    .     . 

6 

16  54  25.55 

+3.504 

—18  41  43.2 

—  5.65 

125 

17  Ophiuchi    .     . 

2.3 

17    3    5.77 

3.436 

15  33  54.3 

4.81 

126 

ySerpentis  .     . 

5.4 

17  13  41.10 

3.372 

12  42  56.0 

4.00 

127 

0  Ophiuchi   .     . 

3.4 

17  14  12.73 

3.682 

24  52  13.5 

4.03 

128 

YSerpentis  .     . 

4.3 

17  30  18.93 

3.434 

15  18  57.8 

2.63 

129 

oSerpentis  .     . 

5.4 

17  34  16.65 

+3.370 

—12  48  17.9 

—  2i?7 

130 

4Sagittarii   .     . 

5 

17  52    2.32 

3.661 

23  48    6.0 

—  0.71 

181 

1 

t»S  Saoittabii 

4 

18    6  10.10 

+3.586 

—21    5  22.1 

« 

+  0.54 

1 
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MEAN  PLACES  FOR  1873.0 

1. 

No. 

idame. 

Maeni- 
taae. 

Bight  Aacenrion. 

Variation. 

DeoliBation. 

Annnal 
VazlatioiL 

132 

2lSagittarii  .     . 

5 

h     m       8 

18  17  47.14 

+3.573 

20  36'  26.1 

+  1.54! 

133 

X  Sagittarii   .     . 

3 

18  20    8.00 

3.706 

25  29  23.4 

1.53 

134 

B.A.C.6279  . 

5.4 

18  21  57.59 

3.418 

14  38  41.4 

1.90 

135 

24  Sagittarii   .     . 

6 

18  26    8.09 

3.667 

24    7  25.9 

2.28 

136 

y^  Sagittarii   .     . 

5 

18  46  30.05 

3.626 

22  53  54.1 

4.05 ; 

137 

P  Sagittarii   .     . 

4 

18  50    9.04 

+3.582 

—21  16  16.1 

+  436 

138 

0  Sagittarii   .     . 

4 

18  57    4.22 

3.598 

21  55  29.2 

4.92 

139 

IT  Sagittarii   •     . 

3 

19    2  12.53 

3.573 

21  13  22.1 

5.39 

140 

d  Sagittarii     . 

5 

19  10  12.18 

3.513 

19  10  32.8 

6.09 

141 

p^  Sagittarii   .     . 

4 

19  14  18.41 

3.487 

18    5     1.6 

6.45 

142 

u  Sagittarii   .     . 

5.4 

19  14  27.25 

+3.444 

—16  11  30.0 

+  6.36 

143 

e' Sagittarii   .     . 

5 

19  35  15.20 

3.438 

16  25    7.9 

8.14  . 

144 

/Sagittarii   .     . 

5 

19  38  57.15 

3.506 

20    3  49.6 

8.37  i 

145 

g  Sagittarii   .     . 

6.5 

19  50  44.84 

3.409 

15  49  35.1 

931  ' 

146 

63  Sagittarii   .     . 

6 

19  54  51.66 

3.366 

13  59    8.8 

9.71  ' 

147 

P  Capricomi 

6 

20    5  21.36 

+3.350 

—12  59  10.5 

+10J26 

148 

a?  CaF£ICOBNI     . 

3.4 

20  11     0.37 

3.333 

12  56  11.4 

10.86 

149 

p  Capricorui 

5 

20  21  36.81 

3.430 

18  13  52.7 

11.64 

150 

r^  Capricomi 

5 

20  32  10.11 

3.362 

15  23  56.0 

12.33 

151 

e  Aquarii      •     . 

4.3 

20  40  48.08 

3.257 

* 

9  57  32.3 

12.92 

1 

152 

PL  Aquabii    .     . 

5.4 

20  45  48.10 

+3.240 

—  9  27  28.6 

+13i26 

153 

0  Capricomi 

4 

20  58  48.40 

3.384 

17  44    7.1 

14.08 

154 

V  Aquarii      •     . 

4.5 

21     2  40.35 

3.273 

11  53    3.5 

1436  , 

155 

fi  Aquabii    .    . 

3 

21  24  52.33 

3.164 

6    7  42.0 

15.64 

156 

f  Aquarii    .    . 

5.4 

21  30  59.36 

3.198 

8  25  20.4 

15.95 

157 

X  Capricomi 

5.6 

21  39  41.83 

+3.237 

—11  57     1.3 

+16.43 

158 

0  Aquarii    .    . 

4.5 

22  10    7.85 

3.170 

8  24  52.6 

17.78 

159 

p  Aquarii      .     . 

5.6 

22  13  30.94 

3.163 

8  27  26.7 

17.98 

160 

^  Aquarii      .     . 

43 

22  15    5.83 

3.104 

2     1  34.2 

18.04 

161 

C  Aquarii      .     • 

a4 

22  22  17.47 

3.091 

0  40    7.4 

18^1 

162 

4r  Aquarii      .     . 

5.4 

22  23  55.41 

+3.182 

—11  19  34.5 

+18.40 

163 

17  Aquarii    .    . 

4.3 

22  28  49.77 

3.084 

0  46  16.4 

18.44 

164 

« Aquarii      .     . 

5 

22  31  10.68 

3.112 

4  52  56.0 

18.48  ! 

165 

76  Aquarii      .     . 

6 

22  47  57.42 

3.129 

—  7  52  39.2 

19.09 

166 

fi  Piscium     .     . 

5.4 

22  57  24.98 

3.057 

+  38  12.3 

19.31 

167 

f  Aquarii      .     . 

4.5 

23    7  44.75 

+3.113 

—  6  43  59.0 

+19.37 

168 

y  Piscium     .     . 

4 

23  10  34.88 

3.110 

+  2  35  20.2 

19.63 

169 

« Piscium     •     . 

5.4 

23  20  25.42 

3.078 

0  33  38.1 

19.66 

170 

I  Pisciux     .     . 

4.5 

23  33  25.16 

a085 

4  56  17.9 

19.48 

171 

19  Piscium     .     • 

6 

23  39  54.41 

3.067 

2  47    0.2 

20.00 

172 

26  Piscium     .     . 

6 

23  48  38.13 

+3.069 

+  6  21  56.7 

+20.06 

173 

01  PlSCIUK      .      . 

4 

23  52  47.44 

3.078 

6    9  37.4 

19.94 

174 

^  Piscium     .    . 

6 

23  56    0.45 

+3.066 

+  7  46  49.7 

+20.02  . 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

v^.^^  —^ 

JANUARY. 

FEBRUARY. 

MARCH.                   1 

Day-of 

,  HobUl 

Semi- 

Horizontal 

Hoarlv 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 

1 

diameter. 

Parallax. 

Diir. 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Dili: 

d 
1.0 

16  35.3 

60'  46.5 

-.0.78 

16  14.7 

59  3d!8 

-Ji.23 

]^2():5 

59  52.1 

11 

—2.15 

1J> 

16  32.3 

60  35.3 

1.08 

16    7.3 

59    35 

2.31 

16  13i2 

59  25.3 

2.31 

2.0 

16  28.3 

60  208 

1.34 

15  69.7 

58  35.6 

2.34 

16    55 

58  57.0 

2.41 

2.5 

16  23.G 

60    3.^ 

1.55 

15  52.1 

58    7.6 

2.32 

15  57.6 

58  27.8 

2.45 

3.0 

16  1B.3 

59  43.9 

1.71 

15  44.6 

57  40.1 

2.26 

15  49.6 

57  585 

2.44 

3.5 

16  12.5 

59  22.7 

1.82 

15  37.4 

57  13.6 

2.17 

15  41.7 

57  29.6 

2.38 

4.0 

16    6.5 

59    0.4 

1.89 

15  305 

56  48.3 

2.05 

15  34.1 

57    1.6 

2.29 

4.5 

16    0.2 

58  37.6 

1.91 

15  24.0 

56  245 

1.91 

15  26.8 

56  34.9 

2.15 

•     6.0 

15  54.0 

58  14.7 

1.90 

15  18.0 

56    2.4 

1.77 

15  20.0 

56    9.9 

2.01 

j     5.5 

15  47.9 

57  52.1 

1.87 

15  125 

55  42.1 

1.61 

15  13.7 

55  46.8 

1.84 

I     6.0 

15  41.9 

57  30.1 

1.81 

15    75 

55  23.7 

1.45 

15    8.0 

55  25.9 

1.65 

1     6.5 

15  36.1 

57    8.9 

1.73 

15    3.0 

55    7.2 

1.30 

15    3.0 

55    7.2 

1.46 

7.0 

15  30.6 

56  48.6 

1.65 

14  59.0 

54  52.6 

1.14 

14  585 

54  50.8 

1.27 

7^ 

15  25.3 

56  2<).4 

1.55 

14  555 

54  39.8 

0.99 

14  54.7 

54  36.8 

1.07 

6.0 

15  20.4 

56  11.4 

1.45 

14  525 

54  28.9 

0.84 

14  515 

54  25.1 

0.88 

6^ 

15  15.9 

55  54.6 

1.36 

14  50.0 

54  19.7 

0.70 

14  48.9 

54  15.7 

0.69 

9.0 

15  11.6 

55  38.9 

1.26 

14  48.0 

54  12.1 

0.56 

14  47.0 

54     85 

051 

9.5 

15    7.6 

55  24.4 

1.16 

14  46.3 

54    6.1 

0.44 

14  45.6 

54     3.4 

0.35 

!   10.0 

15    4.0 

55  11.0 

1.06 

14  45.1 

54    1.6 

0.32 

14  44.7 

54    0.2 

0.18 

!   105 

15    0.7 

54  58.8 

0.97 

14  44.3 

53  585 

0.20 

14  44.4 

53  58.9 

—0.03 

11.0 

14  57.6 

54  47.7 

0.89 

14  43.8 

53  56.7 

—0.09 

14  445 

53  59.4 

+0.10 

11.5 

14  54.9 

54  37.6 

0.80 

14  43.6 

53  56.2 

+0.01 

14  45.1 

54     1.4 

0.23 

12.0 

14  52.4 

54  28.5 

0.71 

14  43.8 

53  57.0 

0.12 

14  46.0 

54    4.9 

0.35 

12.5 

14  50.3 

54  20.6 

0.62 

14M4.4 

53  59.1 

0.23 

14  47.3 

54    9.8 

0.46 

.   13.0 

14  48.4 

54  13.8 

0.52 

14  45.3 

54    25 

0.33 

14  49.0 

54  15.9 

0.56 

13.5 

14  46.8 

54    8.1 

0.42 

14  46.6 

54    7J2 

0.45 

14  51.0 

54  23J2 

0.65 

'    14.0 

14  45.6 

54    3.6 

0.32 

14  48.3 

54  13.3 

0.56 

14  53.3 

54  31.6 

0.74 

14.5 

14  44.8 

54    0.4 

0.22 

14  50.3 

54  20.8 

0.69 

14  55.8 

54  41.0 

0.82 

15.0 

14  44.3 

53  56.6 

—0.10 

14  52.8 

54  29.8 

0.81 

14  58.7 

54  51.4 

0.91- 

15.5 

14  44J2 

53  58.2 

+0.03 

14  55.7 

54  40.4 

0.94 

15    1.8 

55    2.8 

0.99 

16.0 

14*  44.5 

53  59.4 

0.17 

14  59.0 

54  52.6 

1.08 

15    5.1 

55  15.2 

1.07 

16.5 

14  45.3 

54    2.3 

0.32 

15    2.7 

55    6.4 

1.22 

15    8.8 

55  28.6 

1.15 

17.0 

14  46.6 

54    7.0 

0.47 

15    7.0 

55  22.0 

.  1.37 

15  12.7 

55  42.9 

1.23 

17i> 

14  48.4 

54  13.7 

0.64 

15  11.7 

55  39.3 

1.52 

15  16.9 

55  58.2 

1.32 

18.0 

14  50.8 

54  22.5 

0.82 

15  16.9 

55  58.4 

1.66 

15  21.3 

56  145 

1.40 

,   18i> 

14  53.7 

54  33.4 

1.00 

15  22.6 

56  19.2 

1.80 

15  26.0 

56  31.7 

1.47 

19.0 

14  57.3 

54  465 

1.19 

15  28.7 

56  41.6 

1.93 

15  30.9 

56  49.9 

155 

19.5 

15    1.5 

55    1.8 

1.37 

15  35.2 

57    55 

2.06 

15  36.1 

57    9.0 

1.63 

20.0 

15    6.3 

55  19.4 

1.56 

15  42.0 

57  30.7 

2.15 

15  415 

57  29.0 

1.69 

20.5 

15  11.7 

55  39.3 

1.74 

15  49.2 

57  57.0 

2.23 

15  47.2 

57  49.6 

1.75 

21.0 

15  17.7 

56    1.4 

1.92 

15  56.6 

58  24.0 

2.27 

15  52.9 

58  10.7 

1.78 

21.5 

15  24.3 

56  25.4 

2.09 

16    4.0 

56  51.2 

2.26 

15  58.7 

58  32.1 

1.78 

22.0 

15  31.3 

56  51.3 

2.23 

16  11.3 

59  18.0 

2.21 

16    45 

58  53.4 

1.76 

22.5 

15  38.8 

57  18.8 

2.35 

16  18.3 

59  43.8 

2.10 

16  10.2 

59  14.2 

1.71 

23.0 

15  46.6 

57  475 

2.43 

16  24.9 

60    8.0 

1.93 

16  15.6 

59  34.1 

1.62 

23.5 

15  54.6 

58  16.9 

2.46 

16  30.8 

60  29.9 

1.71 

16  20.7 

59  52.6 

1.4*^ 

24.0 

16    2.6 

58  46.4 

2.45 

16  35.9 

60  48.7 

1.42 

16  25.2 

60    9.3 

i'jO 

24.5 

16  10.5 

59  15.4 

2.38 

16  40.0 

61     3.7 

1.09 

16  29.1 

60  235 

1.07 

25.0 

16  18.1 

59  43.2 

2.25 

16  43.0 

61  145 

0.71 

16  32.1 

60  34.7 

0.80 

25.5 

16  25.2 

60    9.1 

2.05 

16  44.6 

61  20.7 

+0.31 

16  34.2 

60  42.4 

0.49 

26.0 

16  315 

60  32.3 

1.80 

16  44.9 

61  21.9 

—0.11 

16  35.3 

69  46.3 

+0.17 

26.5 

16  36.9 

60  52.1 

1.48 

16  43.9 

61  18.0 

0.53 

16  35.3 

69  46.2 

—0.19 

27.0 

16  4lii 

61     7.9 

1.13 

16  415 

61     9i2 

0.94 

16  34.1 

60  41.8 

0.54 

27.5 

16  44J2 

61  19.1 

o.r3 

16  37.8 

60  55.7 

1.31 

16  31.7 

60  33.2 

0.88 

2t«i) 

16  45.9 

61  25.3 

+0.31 

16  33.0 

60  37.9 

1.64 

16  28.3 

60  20.7 

1.21 

2H.5 

16  46.2 

61  26.3 

—0.13 

16  27.2 

60  165 

1.99 

16  23.9 

60    4.3 

1.50 

1  29.0 

16  45.1 

61  22.2 

0.56 

16  205 

59  52.1 

2.15 

16  185 

59  44.7 

1.76 

\  205 

16  42.6 

61  13.1 

0.96 

16  13.2 

59  25.3 

2.31 

16  12.4 

59  22.4 

1.97 

30.0 

16  38.9 

60  595 

1.31 

16    55 

58  57.0 

2.41 

16    5.7 

58  57.8 

2.12 

30.5 

31.0 
31.5 

16  34.1 

16  28.3 
16  21.8 

60  41.8 

60  20.7 
59  56.8 

1.63 

—2.09 

15  57.6 

58  27.8 

-2.45 

15  58.6 

15  51.3 

15  43.8 

58  31.7 

58    4.6 
57  37.2 

2i» 

2.28 
— 2J29 

A 

«aai278^ 

kir 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 

APRIL. 

MAY. 

JUNE. 

1 

1 

• 

Month. 

Semi- 
diameter. 

Horizontal 
Parollaz. 

Hourly 
Diff. 

Semi- 
diameter. 

Horizontal 
Parallax. 

Hourly 
Diff. 

Serai- 
diameter. 

Horizontal 
Parallax. 

Honrty 
iJiff. 

d 
1.0 

15  36U 

57  10.2 

-2.24 

/        n 

15  10.2 

55  34!0 

li 

—1.60 

1^  49^4 

54  17!4 

It 
—0.34  . 

1.5 

15  29.3 

56  43.8 

2.15 

15    5.3 

55  15.8 

1.44 

14  48.6 

54  14.6 

-^.13 

2.0 

15  22.4 

56  18.7 

2.03 

15    0.9 

54  59.6 

1.26 

14  48.4 

54  14.2 

+0.08 

2.5 

15  16.0 

55  55.2 

1.89 

14  57.1 

54  45.5 

107 

14  49.2 

54  16i> 

0.30 

3.0 

15  10.1 

55  33.6 

1.72 

14  53.9 

54  33.9 

0.87 

14  SO.5 

54  21.5 

0j52 

3.5 

15    4.8 

55  14.1 

1 .53 

14  51.4 

54  24.8 

0.66 

14  52.5 

54  28.9 

0.73 

4.0 

15    0.2 

54  56.9 

1.33 

14  49.6 

54  18.2 

0.44 

14  55.3 

54  38.8 

Oil3 

4.5 

14  56.2 

54  42.2 

1.13 

14  48.5 

54  14.2 

0.23 

14  5dj6 

54  51J2 

1.12  . 

5.0 

14  52.8 

54  29.9 

0.91 

14  48.1 

54  12.8 

—0.01 

15    2.6 

55    5.8 

1.30 

5.5 

14  50J;i 

54  20.3 

0.70 

14  48.5 

54  14.0 

+0.21 

15    7.1 

55  22.4 

1.45  1 

6.0 

14  48.2 

54  13.2 

0.49 

14  49.5 

54  17.7 

0.41 

15  12.1 

55  40.8 

1.50 

6.5 

14  47.0 

54    8.5 

0.29 

14  51.1 

54  23.7 

0.60 

15  17.5 

56    0.6 

1.70 

7.0 

14  46.4 

54    6.2 

—0.09 

14  53.4 

54  32.0 

0.78 

15  23.2 

56  21.6 

1.78 

7.5 

J  4  46.4 

54    6.2 

+0.10 

14  56.2 

54  42.3 

0.94 

15  29.2 

56  43.4 

1.83 

8.0 

14  47.0 

54    8.4 

0.27 

14  59.5 

54  51.5 

1.09 

15  35.2 

57    5.5 

1.84 

8.5 

14  48.1 

54  12.6 

0.43 

15    3.3 

55    8.3 

1.21 

15  41i2 

57  27.6 

1.82  : 

9.0 

14  49.8 

54  18.7 

0.58 

15    7.4 

55  23.5 

1.32 

15  47.1 

57  49.3 

1.77 

9.5 

14  51.9 

54  26.5 

0.71 

15  11.8 

55  39.8 

1.39 

15  52.7 

58  10.0 

1.67 

10.0 

14  54.4 

54  35.7 

0.«2 

15  16.5 

55  56.9 

1.45 

15  58.0 

58  29.4 

1.55 

10.5 

14  57i2 

54  46.2 

0.92 

15  21.3 

56  14.4 

1.48 

16    2.8 

58  47.1 

1.39 

11.0 

15    0.4 

54  57.8 

1.00 

15  26.1 

56  32.2 

1.48 

16    7.1 

59    2.8 

1.21 

11.5 

15    3.8 

55  10.2 

1.07 

15  30.9 

56  49.9 

1.47 

16  10.7 

59  16.2 

1.01 

12.0 

15    7.4 

55  23.4 

1.12 

15  -35.7 

57    7.3 

1.43 

16  13.7 

59  27.1 

0.80 

12.5 

15  11.1 

55  37.2 

1.17 

15  40.3 

57  24.2- 

1.37 

16  16.0 

59  35.3 

0.58 

13.0 

15  15.0 

55  51.4 

1.20 

15  44.6 

57  40.2 

1.30 

16  17.5 

59  41.0 

0.37 : 

13.5 

15  19.0 

56    6.0 

1.23 

15  48.7 

57  55.2 

1.21 

16  18.4 

59  44.2 

+0.16  * 

14.0 

15  23.0 

56  20.8 

1.24 

15  52.5 

58    9.1 

1.11 

16  18.7 

59  44.9 

—0.04 

14.5 

15  27.1 

56  35.8 

1.25 

15  56.0 

58  21.8 

l.Ol 

16  18.1 

59  43.2 

0.22 

15.0 

15  31.2 

56  50.8 

1.25 

15  59.1 

58  33.3 

0.90 

16  17.1 

59  39.4 

0.39 

15.5 

15  35i2 

57    5.8 

1.25 

16    1.9 

58  43.5 

0.79 

16  15.6 

59  33.8 

0.53 

16.0 

15  39.3 

57  20iJ 

1.25 

16    4.3 

58  52.4 

0.68 

16  13.6 

59  26.6 

0.66  ' 

16.5 

15  43.4 

57  35.7 

15U 

16    6.3 

58  59.9 

0.58 

16  lli2 

59  18.0 

0.76 

17.0 

15  47.4 

57  50.5 

lia 

16    8.0 

59    6.1 

0.47 

16    8.5 

59    8.1 

0.86; 

17.5 

15  51.4 

58    5.2 

1.22 

16    9.4 

59  11.1 

0.36 

16    5.6 

58  57.3 

0.93 

18.0 

15  55.4 

58  19.7 

1.20 

16  10.4 

59  14.8 

Oi26 

16    2.4 

58  45.7 

1.00 

18.5 

15  59.2 

58  33.8 

1.17 

16  11.1 

59  17.3 

0.16 

15  5!).l 

58  33.3 

1.05 

19.0 

16    2.9 

58  47.5 

1.12 

16  11.5 

59  18.7 

+0.06 

15  55.6 

58  20.4 

MO 

19.5 

16    6.5 

59    0.6 

1.06 

16  11.5 

59  18.8 

—0.04 

15  51.9 

58    7.0 

1.13 

20.0 

16    9.9 

59  12.9 

0.99 

16  11.1 

59  17.6 

0.16 

15  48.1 

57  53.2 

1.17 

20.5 

16  12.9 

59  24.2 

0.89 

16  10.4 

59  15.0 

0.27 

15  44.3 

57  38.9 

1.20 

21.0 

16  15.7 

59  34Ji2 

0.78 

16    9.3 

59  11.0 

0.39 

15  40.3 

57  24.3 

1.23 

21.5 

16  18.0 

59  42.6 

0.63 

16    7.9 

59    5.6 

0.52 

15  36.2 

57    9.4 

1.25 

22.0 

16  19.7 

59  49.2 

0.46 

16    6.0 

58  58.6 

0.65 

15  32.1 

56  54.3 

1.26 

22.5 

16  20.9 

59  53.6 

0.26 

16    3.6 

58  50.0 

0.78 

15  28.0 

56  39.1 

1.27 

23.0 

16  21.4 

59  55.5 

+0.05 

16    0.9 

58  39.8 

0.91 

15  23.8 

56  23.8 

1.27 

23.5 

16  21.2 

59  54.7 

—0.18 

15  57.7 

58  28.1 

1.04 

15  19.6 

56    8.5 

1.27 

24.0 

16  20.3 

59  51.1 

0.42 

15  54.1 

58  14.9 

1.16 

15  15.5 

55  53.3 

1.23 

24.5 

16  18.5 

59  44.5 

0.67 

15  50.1 

58    0.2 

1.28 

15  11.5 

55  38.5 

1.21 

25.0 

16  15.9 

59  35.0 

0.91 

15  45.7 

57  44.2 

1.37 

15    7.6 

55  24.2 

1.16 

25.5 

16  12.5 

59  22.6 

1.14 

15  41.1 

57  27.2 

1.45 

15    3.9 

55  10.5 

1.10 

26.0 

16    8.4 

59    7.6 

1.36 

15  36.2 

57    9.3 

1.51 

15    0.4 

54  57.7 

1.02 

26.5 

16    3.6 

58  50.1 

1.55 

15  31.2 

56  50.9 

1.54 

14  57.2 

54  45.9 

0.93 

27.0 

15  58.3 

58  30.6 

1.70 

15  26.1 

56  32.2 

1.55 

14  54.3 

54  35.4 

0.81 

27.5 

15  52.6 

58    9.5 

1.82 

15  21.0 

56  13.5 

1.54 

14  51.8 

54  26.3 

0.6J 

28.0 

15  46.5 

57  47.2 

1.90 

15  16.0 

55  55.3 

1.49 

14  49.8 

54  18.9 

0.54 

28.5 

15  40.2 

57  24.1 

1.94 

15  11.3 

55  37.7 

1.42 

14  48.3 

54  13.4 

0.38 

29.0 

15  33.9 

57    0.8 

1.94 

15    6.8 

55  21.1 

1 .33 

14  47.4 

54  10.0 

0.20 

29^ 

15  27.6 

L&  37.7 

1.90 

15    2.6 

55    5.8 

1.21 

14  46.9 

54    8.6 

—0.01 

30.0 

15  21.5 

56  15.3 

1.83 

14  58.8 

54  52.1 

1.07 

14  47.2 

54     9.5 

+0.18 

30.5 

31.0 
31.5 

15  15.7 

55  53.9 

—1.73 

14  55.6 

14  52.9 
14  50.8 

54  40.2 

54  30.3 
54  22.6 

0.91 

0.73 
—0.54 

14  48.2 

14  49.8 
14  52.1 

54  12.9 

54  IS. 6 
54  27.2 

0.39 

0.6J 
+0.80 

A 

f  =  .272  ii 

.ir 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

,  Dsyof 
,  Month. 

JULY. 

AUGUST 

• 

SEPTEMBER. 

SeniK 

Hoiisontal 

Hourly 

Semi- 

Horizontal 

Honrly 

SemN 

Horizontal 

Hourly 

diftmeter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Dlff. 

diameter. 

Parallax. 

Diff. 

d 
1.0 

14  49.8 

54  18.8 

4-0.60 

1      II 
15  12.4 

1      II 
55  41.7 

+179 

15  51  !8 

5^  6:6 

+2.38 

1.5 

14  52.1 

54  27.2 

0.80 

15  18.5 

56    4.2 

1.96 

15  59.6 

58  35.3 

2.39 

1     2.0 

14  55.0 

54  38.1 

1.01 

15  25.1 

56  28.7 

2.11 

16    7.4 

59    3.8 

2.36 

2.5 

14  58.7 

54  51.5 

1.22 

15  32.2 

56  54.8 

2.24 

16  14.9 

59  31.6 

2.27 

.     3.0 

15    3.0 

55    7.4 

1.42 

15  39.7 

57  22.2 

2.33 

16  22.1 

59  57.9 

2.11 

3.5 

15    8.0 

55  25.6 

1.61 

15  47.4 

57  50.5 

2.39 

16  28.6 

60  21.9 

1.90 

4.0 

15  13.5 

55  45.8 

1.77 

15  55.2 

58  19.2 

2.40 

16  34.4 

63  43.1 

1.63 

4.5 

15  19.5 

56    8.0 

1.92 

16    3.0 

58  47.8 

2.36 

16  39.2 

61     0.7 

1.31 

5.0 

15  26.0 

56  31.8 

2.04 

16  10.6 

59  15.6 

2.26 

16  42.9 

61  14.2 

0.94 

5.5 

15  32.8 

56  56.9 

2.13 

16  17.7 

59  41.8 

2.11 

16  45.3 

61  23.0 

0.54 

6.0 

15  39.9 

57  22.8 

2.19 

16  24.3 

60    5.9 

1.90 

16  46.3 

61  26.8 

+0.11 

6.5 

15  47.0 

57  49.1 

2.19 

16  30.1 

60  27.1 

1.63 

16  45.9 

61  2>.6 

—0.31 

7.0 

15  54.1 

58  15.2 

2.15 

16  34.9 

60  44.9 

1.32 

16  44.3 

61  19.4 

0.71 

7.5 

16    1.0 

58  40.5 

2.07 

16  38.6 

60  58.6 

0.97 

16  41.3 

61    8.3 

1.12 

8.0 

16    7:6 

59    4.5 

1.93 

16  41  2 

61    7.9 

0.58 

16  37.0 

60  52.7 

1.47 

8.5 

16  13.6 

59  26.6 

1.75 

16  42.4 

61  12.5 

+0.19 

16  31.7 

60  33.2 

1.78 

9.0 

16  18.9 

59  46.3 

1.53 

16  42.4 

61  12.3 

—0.21 

16  25.5 

60  10.4 

2.02 

0.5 

16  23.4 

m    3.0 

1.26 

16  41.1 

61     7.4 

0.60 

16  18.6 

59  45.0 

2.21 

10.0 

16  27.1 

60  16.4 

0.97 

16  38.5 

60  58.1 

0.95 

16  11.2 

59  17.7 

2.33 

10.5 

16  29.8 

6J  26.1 

0.65 

16  34.8 

60  44.7 

1.27 

16    3.4 

58  49.3 

2.40 

11.0 

16  31.4 

60  32.0 

0.34 

16  30.2 

60  27.7 

1.55 

15  55.6 

58  20.5 

2.41 

UJ3 

16  32.0 

60  34.1 

+0.02 

16  24.8 

60    7.8 

.  1.77 

15  47.8 

57  51.8 

2.37 

12.0 

16  31.5 

60  32.4 

—0.30 

16  18.7 

59  45.5 

1.94 

15  40.1 

57  23.7 

2.30 

12.5 

16  30.0 

60  27.1 

0.58 

16  12.2 

59  21.5 

2.05 

15  32.8 

56  56.8 

2.19 

13.0 

16  27.7 

60  18.6 

0.84 

16    5.4 

58  56.6 

2.11 

15  25.9 

56  31.4 

2.05 

13.5 

16  24.6 

60    7.2 

1.C6 

15  58.4 

58  31.1 

2.13 

15  19.4 

56    7.6 

1.90 

14.0 

16  20.8 

59  53.3 

1.25 

15  51.6 

58    5.7 

2.12 

15  13.5 

55  45.8 

1.74 

14.5 

16  16.5 

59  37.4 

1.40 

15  44.7 

57  40.5 

2.07 

15    8.1 

55  25.9 

1.57 

15.0 

16  11.8 

59  19.9 

1.51 

15  38.1 

57  16.2 

1.98 

15    3.2 

55    8.1 

1.40 

15.5 

16    6.7 

59    1.4 

1.58 

15  31.8 

56  53.0 

1.88 

14  58.9 

54  52.4 

1.22 

16.0 

16    1.5 

58  42.2 

1.62 

15  25.8 

56  31.1 

1.78 

14  55.2 

54  38.8 

1.05 

16.5 

15  56.2 

58  22.6 

1.64 

15  20.2 

56  10.5 

1.65 

14  52.1 

54  27.2 

0.88 

17.0 

15  50.8 

58    3.0 

1.63 

15  15.0 

55  51.4 

1.53 

14  49.4 

54  17.6 

0.72 

17.5 

15  45.5 

57  43.6 

1.61 

15  10.2 

55  33.8 

1.40 

14  47.3 

54    9.8 

0.57 

ltf.O 

15  40.3 

57  24.5 

1.57 

15    5.8 

55  17.7 

1.27 

14  45.7 

54    3.9 

0.42 

18.5 

15  35.3 

57    6.0 

1.52 

15     1.9 

55    3.2 

1.14 

14  44.6 

53  59.8 

0.28 

10.0 

15  30.4 

56  48.1 

1.46 

14  58.3 

54  50.2 

1.02 

14  43.9 

53  57.2 

0.15 

19.5 

15  25.7 

56  30.9 

1.41 

14  55.2 

54  38.7 

0.90 

14  43.6 

53  56.2 

—0.02 

20.0 

15  21.2 

56  14.4 

1.-34 

14  52.5 

54  28.6 

0.78 

14  43.8 

53  56.7 

+0.10 

20.5 

15  17.0 

55  58.6 

1.28 

14  50.1 

54  20.0 

0.66 

14  44.3 

53  58.5 

0.21 

21.0 

15  12.9 

55  43.7 

1.21 

14  48.1 

54  12.7 

0.55 

14  45.1 

54    1.5 

0..30 

21.5 

15    9.1 

55  29.6 

1.14 

14  46.5 

54    6.7 

0.45 

14  46.2 

54    5.8 

0.40 

22.0 

15    5J> 

55  16.3 

1.07 

14  45.2 

54    2.0 

0.34 

14  47.8 

54  11.4 

0.51 

22.5 

15    2.1 

55    3.9 

1.00 

14  44.3 

53  58.6 

0.23 

14  49.6 

54  18.3 

0.62 

23.0 

14  58.9 

54  52.4 

0.92 

14  43.7 

53  56.5 

0.12 

14  51.8 

54  26.4 

0.73 

23.5 

14  56.0 

54  41.8 

0.84 

14  43.5 

53  55.8 

—0.01 

14  54.4 

54  35.8 

0.84 

24.0 

14  53.4 

54  32.2 

0.75 

14  43-7 

53  56.4 

+0.11 

14  57.3 

54  46.6 

0.95 

24.5 

14  51.1 

54  23.7 

0.66 

14  44.2 

53  58.5 

0.24 

15    0.6 

54  58.7 

1.06 

250 

14  49.1 

54  16.3 

0.56 

14  45.2 

54    2.1 

0.37 

15    4.3 

55  12.2 

1.19 

25.5 

14  47.4 

• 

54  10J2 

0.45 

14  46.7 

54    7.4 

0.51 

15    8.4 

55  27.3 

1.31 

.  26.0 

14  46.1 

54    5.5 

0.34 

14  48.6 

54  14.4 

0.66 

15  12.9 

55  43.8 

1.43 

26.5 

14  45.2 

54    2.2 

0.21 

14  51.0 

54  23.3 

0.82 

15  17.8 

56    1.7 

1.56  ' 

'   27.0 

14  44.8 

54    0.6 

—0.06 

14  53.9 

54  :^4.i 

0.98 

15  2:1.1 

56  21.1 

1.6S  ' 

.  27/> 

14  44.9 

54    0.9 

+0.10 

14  57.4 

54  46.8 

1.15 

15  28.7 

56  41.9 

1.79 

2^.0 

14  45.5 

54    3.2 

0.27 

15    1.4 

55    1.6 

1.31 

15  34.7 

57    4.0 

1.89 

28i) 

14  46.7 

54    7.5 

0.45 

15    6.0 

55  18.4 

1.48 

15  41.1 

57  27.2 

.1.98 

29.0 

14  48.i 

54  14.0 

0.64 

15  11.1 

55  37.3 

1.65 

15  47.7 

57  51.4 

2.04 

29.5 

14  50.9 

54  22.8 

0.83 

15  16.8 

55  58.1 

1.82 

15  54.4 

58  16.2 

2.08 ; 

30.0 

14  53.9 

54  33.9 

1.02 

15  23.0 

56  20.8 

1.97 

16     1.2 

58  41.3 

2.09 

30.5 
31.0 

14  57J> 

15  IM 

54  47.3 

55  3.1 

1.22 
1.42 

15  29.7 
15  36.7 

56  45.3 

57  11.3 

2.11 
2.22 

16    8.0 

59    6.2 

+2.06 

A 

n^sa^tx 

31.5 

15    6.8 

55  21.3 

+1.61 

15  44.2 

57  38.5 

+2.31 

A 

kir 
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FOR  WASHINGTON  MEAN  NOON  AND  MTONIGHT. 

Day  of 

Month. 

OCTOBEB 

\>m 

NOVEMBER. 

DECEMBER.              1| 

Semi- 

Horizontal 

Hoarly 

Semi- 

Horizontal 

Hourly 

Roml- 

Horizontal 

Hooriy 

diameter. 

Parallax. 

Dlflf. 

diameter. 

Poroliax. 

Diff. 

diameter. 

ParallnT. 

Uiff. 

d 
1.0 

16  14'!6 

59  30.4 

+i'.98 

16  28.7 

60  22^2 

+6'A9 

16  12!2 

59  2l"5 

— d;6o 

1.5 

16  20.9 

59  53.3 

1.85 

16  29.9 

60  26.5 

+0.21 

16    9.9 

59  13.2 

0.79 

2.0 

16  26.6 

60  14.4 

1.66 

16  30.2 

60  27.3 

—0.09 

16    7.0 

59    2.4 

0.99  . 

2.5 

16  31.6 

60  32.9 

1.43 

16  29.3 

60  24.2 

0.40 

16    3.5 

58  49.4 

1.18 

3.0 

16  33.8 

60  48.4 

1.14 

16  27.4 

60  17.4 

0.72 

15  59.3 

58  34.2 

1.35 

3.5 

16  39.0 

61     0.1 

0.81 

16  24.6 

60    7.0 

1.02 

15  54.7 

58  17.1 

1.50 

4.0 

16  41.1 

61    7.6 

0.45 

16  20.8 

59  53.0 

1.31 

15  49.5 

57  58.3 

1.62 

4.5 

16  41.9 

61  10.6 

+0.05 

16  16.1 

59  35.7 

1.56 

15  44.1 

67  38.2 

1.72  t 

5.0 

16  41.4 

61    8.9 

-4).36 

16  10.6 

59  15.6 

1.78 

15  38.4 

57  17.3 

1.77 

5.5 

16  39.7 

61    2.5 

o.ra 

16    4.5 

58  53.2 

1.95 

15  32.5 

56  55.9 

1.80  > 

6.0 

16  36.7 

60  51.4 

1.10 

15  57.9 

58  29.0 

2.08 

15  26.7 

66  34.4 

l.rri 

6.5 

16  32.5 

60  36.0 

1.45 

15  51.0 

58    3.5 

2.16 

15  21.0 

56  13.3 

1.73 

7.0 

16  27.3 

60  16.9 

1.75 

15  43.9 

57  37.5 

2.18 

15  15.4 

55  53.0 

1.63 

7.5 

16  21.1 

59  54.4 

2.00 

15  36.8 

67  11.4 

2.16 

15  10.2 

55  33.8 

1.54  ! 

8.0 

16  14.3 

59  29.2 

2.20 

15  29.8 

56  45.6 

2.10 

15    5.4 

55  16.1 

1.40 

8.5 

16    6.9 

59    2.1 

2.33 

15  23.1 

56  21.2 

2.00 

15    1.1 

55    0.3 

1.24 

9.0 

15  59.2 

58  33.7 

2.40 

15  16.8 

55  57.9 

1.87 

14  57.3 

54  46.4 

1.07  , 

9.5 

15  51.3 

58    4.8 

2.42 

15  10.9 

55  36.4 

1.71 

14  54.1 

54  34.8 

0.87 

10.0 

15  43.5 

57  36.0 

2.39 

15    5.6 

55  17,0 

1.53 

14  51.6 

54  25.6 

0.66 

10.5 

15  35.8 

57    7.8 

2.31 

15    0.9 

54  59.8 

1.34 

14  49.8 

54  19.0 

0.44 

11.0 

15  28.4 

56  40.7 

2J20 

14  56.9 

54  45.0 

1.13 

14  48.7 

54  14.9 

0S3 

11.5 

15  21.5 

56  15.3 

2.05 

14  53.6 

54  32.7 

0.91 

14  48.4 

54  13.5 

—0.01 

12.0 

15  15.1 

55  51.6 

1.89 

14  50.9 

54  23.0 

0.70 

14  48  7 

54  14.8 

+0.21 

12.5 

15    9.2 

55  30.1 

1.70 

14  49.0 

54  15.8 

0.49 

14  49.7 

54  18.7 

0.43 

13.0 

15    3.9 

55  10.8 

1.51 

14  47.7 

54  11.3 

0.27 

14  51.5 

54  95.1 

0.64 

13.5 

14  59.4 

54  53.9 

1.31 

14  47.2 

54    9.4 

—0.05 

14  53.9 

54  34.1 

0^ 

14.0 

14  55.4 

54  39.4 

1.11 

14  47.4 

64    9.9 

+0.13 

14  57  0 

54  45.3 

1.02 

14.5 

14  52.1 

54  27.4 

0.90 

14  48.1 

64  12.6 

0.31 

15    0.6 

54  58.5 

1.18  I 

15.0 

14  49.5 

«  54  17.7 

0.70 

14  49.4 

54  17.5 

0.50 

15    4.7 

55  13.7 

1.33  ; 

15.5 

14  47.5 

54  10.5 

0.51 

14  51.3 

54  24.5 

0.66 

15    9.1 

55  30.4 

1.46 

16.0 

14  46.1 

54    5.5 

0.33 

14  53.7 

54  «3.3 

0.80 

15  13.9 

55  48.4 

1.54 

16.5 

14  45.3 

54    2.5 

—0.15 

14  56.6 

54  43.8 

0.93 

15  19.3 

56    7.4 

1.61 

17.0 

14  45.0 

54    1.6 

+0.01 

14  59.6 

54  55.6 

1.04 

15  24,7 

56  27.0 

1.66, 

17.5 

14  45.4 

54    2.7 

0.16 

15    3.3 

55    8.5 

1.12 

15  30.1 

56  46.9 

1.66 

18.0 

14  46.2 

54    5.5 

0.30 

15    7.1 

65  22.4 

1.19 

15  35.5 

57    6.7 

1.6:) 

18.5 

14  47.4 

54    9.9 

0.43 

15  11.1 

55  37.0 

1.24 

15  40.7 

57  26.0 

1.58  1 

19.0 

14  49.0 

54  15.8 

0.54 

15  15.2 

65  52.1 

1.27 

15  45.8 

57  44.4 

IJM) 

10.5 

14  50.9 

54  23.0 

0.65 

15  19.3 

56    7.4 

1.28 

15  50.5 

58    1.8 

1.38 

20.0 

14  53ii 

54  31.3 

0.74 

15  23.6 

66  22.8 

IMS 

15  54.8 

58  17.6 

1.25 

20.5 

14  55.7 

54  40.7 

0.82 

15  27.7 

56  38.1 

1.27 

15  58.7 

58  31.8 

1.11 

21.0 

14  58.5 

54  51.0 

0.90 

15  31.8 

56  53.2 

1.24 

16    2.0 

68  44.2 

0.96 

21.5 

15     1.6 

55    2.2 

0.96' 

15  35.8 

57    7.9 

1.21 

16    4.9 

58  54.7 

0.79 

22.0 

15    4.9 

55  14.2 

1.03 

15  39.7 

57  22.2 

1.17 

16    7.2 

59    3.2 

0.63 

22J> 

15    8.3 

55  26.9 

1.09 

15  43.5 

57  3&.0 

1.13 

16    9.0 

59    9.8 

0.47 

23.0 

15  12.0 

55  40.3 

1.14 

15  47.1 

67  49.3 

1.08 

16  10.3 

59  14.6 

0.32 

23.5 

15  153 

55  54.4 

1.20 

15  50.5 

58    2.0 

1.03 

16  11.1 

59  17.5 

0.18  , 

24.0 

15  19.8 

56    9.1 

1.25 

15  53.8 

58  14.1 

0.98 

16  11.5 

59  1H.8 

+0.04 

24.5 

15  24.0 

5(i  24.5 

1.31 

15  57.0 

68  25.6 

0.93 

16  11.4 

59  18.6 

—0.08 

25.0 

15  28.4 

56  40.4 

1.36 

16    0.0 

58  36.4 

0.88 

16  11.0 

59  17.0 

0.18 

23.5 

15  32.9 

56  57.0 

1.41 

16    2.7 

58  46.7 

0.83 

16  10J2 

59  14^ 

0.28 

26.0 

15  37.5 

57  14.2 

1.45 

16    5.3 

58  56.3 

0.76 

16    9i2 

59  10.3 

0.37 

26.5 

15  42.3 

57  31.9 

1.49 

16    7.7 

59    5.0 

0j69 

16    7.8 

59    5.4 

0.45 

27.0 

15  47.3 

57  50.0 

1.63 

16    9.9 

59  12.9 

0.61 

16    6.2 

58  59.5 

0.53 

27.5 

15  52.3 

58    8.4 

1.54 

16  11.7 

59  19.7 

0.52 

16    4.4 

58  52.7 

0.61 

28.0 

15  57.4 

58  27.0 

1.55 

16  13.2 

59  25.3 

0.41 

16    2.3 

53  45.0 

0.6S 

28.5 

16    2.4 

58  45.4 

1.53 

16  14.4 

59  29.4 

0.28 

15  59.9 

58  36.4 

0.76 

29.0 

16    7.3 

59    3.5 

1.48 

16  15.0 

59  32.0 

+0.14 

15  57.3 

58  26.8 

0.84 

29.5 

16  12.0 

59  20.8 

1.41 

16  15.3 

59  32.7 

—0.02 

15  54.4 

58  16.2 

0.92 

30.0 

16  16.4 

59  37.1 

1.30 

16  14.9 

59  31.3 

0.19 

15  51.3 

58    4.7 

1.00 

30.5 
31.0 

16  20J> 
16  23.9 

59  51.8 
63    4.5 

1.15 
0.97 

16  13.8 

59  27.5 

—0.41 

15  47.9 
15  44.2 

67  52.9 
57  38.7 

1.08 
1.16 

A 

ffai272^ 

31.5 

16  26.7 

60  14.8 

+0.75 

£i 

.IT 

15  40.3 

57  24.4 

—1.24 
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WASHINGTON  MEAN  TIME. 


PHASES. 


IContlL 


JftDuary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Norember 

December 


Urst  Qqarter. 


"3     E    in 

5    4  19^ 

3  16  57.6 
5    8  16.a 

4  1  27.8 
3  19  25.0 
2  13  11.1 
2    6  2.0 


Foil  Moon.     I   Last  Qnarter. 


d  h  m 

12  23  14.8 

11  18  25.0 

13  12  36.5 

12  4  43.2 
11  18  9.6 
10  4  53.3 

9  13  25.5 
7  20  44^ 
6  4  1.0 
5  12  23.4 
3  22  40.3 
3  11  12.4 


d  h  m 

21  3  22.6 
19  18  15.3 
21  5  11.7 
19  12  39.6 
18  17  52.2 
16  22  23.9 
16  3  50.1 
14  11  33.3 
12  22  32.6 
12  13  17.4 
11  7  39.9 
11  4  45.8 


New  Moon. 


~~d  E  m 
28  0  19.0 

26  10  14^) 

27  19  46.4 
26  5  34.4 
25  16  12^ 
24  4  4;) 
23  17  25.6 
22  8  22.3 
21  0  42.9 
20  17  47.0 
19  10  28.4 
19  1  41.2 


First  Qnarter. 


d     h    m 
31  21  21.1 

30  10  39i) 
28  21  47.9 
28  7  1.8 
26  15  4.8 
25  22  56.5 


APOGEE,  PERIGEE,  AND  GREATEST  UBRATIOX. 


Januaiy 

February 

March 

April 

Mtty 

June 

July 

August 

September 

October 

November 

November 

December 


Apogee. 


15 

11 

10 

7 

5 

1 


8.7 

10.5 

15.6 

6J2 

0.4 

19.4 


29    9.9 
11  12.0 


Perigee. 


Apogee. 


Gbbatut  LuiBAnov. 


d     h 
28    8.3 

25  20.9 

26  5.5 
23  2^ 
19  6.1 
13  21.4 
11  12.6 

17.7 
3.1 

ia7 

20.2 


8 
6 
4 
1 


24    4.3 


T~F 


29  12.6 
27  4.1 
23  12.0 
19  14.6 
16  23.1 
13  15.8 


~ll  E  m 
6  10  28.7  8.W. 
3  11  51.7  8.W. 
3  19  9.5S.W. 
1    0  36.6  8.W. 


2  19  22.8  S.E. 


d    h 
22    9 

19  15 

19  12 

15    8 


11 
7 
5 

15 


16 

21 

16 

2 


36.8  S.E. 
46.8  8.E. 

33.6  9.E. 

35.7  8.K. 
41.3  S.E. 
38.7  8.E. 
42.2  S.E. 

1.1  s.w. 


"a-nr 


m 


28  23    0.1 

26  7  48.8 
21  19  51.9 
18  10  31^ 
31    0  58.8 


8.W. 
S.W. 
S.W. 
9.W, 
8.E. 


MOON'S  EQUATOR. 


The  moon's  libration  in  latitode  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
following  formulas  and  tables : 

/^tbe  inclination  to  the  ecliptic  of  the  moon's  equator^  1^  23'.8. 
{I  OB  mean  longitude  of  the  moon*s  ascending  node  (nea  page  260). 

*m  mean  longitude  of  the  deecending  node  of  the  moon's  equator. 
Can  the  angle  at  the  centre  of  the  moon'n  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc, 
i,  Ai  A'9  and  ((  are  defined  on  the  next  page,  where  their  yalnes  for  the  year  are  giren. 
X,  Pj  a',  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
V^the  selenocentrie  longitude  of  the  ^arth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  ^. 

A  X  —  — 0^.57  sin  2  (ft  —A) 
a  SB  sin  /  cos  (ft  —  A) 


tanBasUn/sin  (ft  —  A) 
A'  =  A  +  AA  +  oA 

The  libration  in  latitude 

longitude 


li 


ii 


See  table,  page  345. 


sin 


^       .     .cos(A'  +  A  — ft)  .cos(o'  — ft') 

C^sin  t ^ —     ,, — ^-^^^  —  sin  t ^^ r^^-^' 

cos  0'  cos  0 
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WASHINGTON  MEAN  TIME 

Moan  itloon. 

MOON'S  EQUATOR. 

Moon's  Mean 

Mean 
Solar 

Motion  of 

• 

t 

A 

ft' 

• 

Indinatioii  to 

the  Earth's 

Equator. 

Aaccnd'g  Node  on 
Earth's  Equator 

to  Ascending 
Nodo  on  Ecliptic. 

Asocnd'g  Node 

on  Earth's 

Equator. 

Longitnde.  * 

• 

Bays. 

(C. 

Jan. 

0 

22  47.4 

244  26.3 

356  38.8 

300  48.6 

0.1 

1  19.06 

10 

22  46.6 

243  53.7 

356  39.7 

72  34.5 

0.2 

2  38.12  ; 

20 

22  45.8 

243  21.0 

356  40.7 

204  20.3 

0.3 

3  57.18 

30 

22  45.0 

242  48.4 

356  41.6 

336    6.1 

0.4 

5  16.23  ' 

Feb. 

9 

22  44.2 

242  15.7 

356  42.6 

107  52.0 

0.5 
0.6 

6  35.29  1 

7  54.35 

19 

22  43.5 

241  43.0 

356  43.6 

239  37.8 

0.7 

9  13.41 

Marcb 

1    1 

22  42.7 

241  10.4 

356  44.6 

11  23.6 

0.8 

10  32.47 

11 

22  42.0 

240  37.6 

356  45.7 

143    9.5 

0.9 

11  51.53 

21 

22  41.3 

240    4.9 

356  46.7 

274  55.3 

31 

22  40.5 

239  32.2 

356  47.8 

46  41.2 

1.0 
2.0 

13  10.58  , 
26  21.17 

April 

10 
20 

22  39.8 
22  39.1 

238  59.4 
238  26.6 

356  48.9 
356  50.0 

178  27.0 
310  12.8 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  52.92  : 

J 

30 

22  38.4 

237  53.8 

356  51.1 

81  58.7 

f 
1 

May 

10 

22  37.7 

237  21.0 

356  52.2 

213  44.5 

6.0 

79     3.50 

■ 

w 

20 

22  37.0 

236  48.2 

356  53.4 

345  30.3 

7.0 
8.0 

92  14.09 
105  24.67 

30 

22  36.3 

236  15.3 

356  54.6 

117  16.2 

9.0 

4  #v    ^v 

118  35.25  ; 

June 

9 
19 

22  35.6 
22  34.9 

235  42.5 
235    9.6 

356  55.8 
356  57.0 

249    2.0 
.     20  47.9 

10.0 

131  45.84 

Hovra. 

1 
1 

29 

22  34.3 

234  36.7 

356  58.2 

152  33.7 

1 

0  32.94 

July 

9 

22  33.6 

234    3.8 

356  59.4 

284  19.5 

2 
3 

1     5.88 
1  38.82 

19 

22  33.0 

233  30.9 

357    0.7 

56     5.4 

4 

mm 

2  11.76 

29 

22  32.3 

232  57.9 

357    2.0 

187  51.2 

5 

2  44.70  1 

Aug. 

8 

22  31.6 

232  25.0 

357    3.3 

319  37.1 

6 

3  17.65  ' 

16 

22  31.0 

231  52.0 

357    4.6 

91  22.9 

7 

3  50.59 

28 

22  30.4 

231  19.0 

357    5.9 

223    8.7 

8 
9 

4  23.53 
4  56.47 

Sept 

7 

22  29.7 

230  46.0 

357    7.3 

354  54.6 

10 

5  29.41 

• 

17 

22  29.1 

230  13.0 

357    8.6 

126  40.4 

11 
12 
13 
14 

6    2.35 

6  35.29 

7  8.23  : 
7  41.17  1 

27 

22  28.5 

229  40.0 

357  10.0 

258  26.2 

Oct 

7 

22  27.8 

229    6.9 

357  11.4 

30  12.1 

17 

22  27.2 

228  33.8 

357  12.8 

161  57.9 

• 

15 

8  14.11 

27 

22  26.6 

228    0.8 

357  14.2 

293  43.8 

^  ^^ 

tf^           A  ^M     ^^^^ 

Nov. 

6 

22  26.0 

227  27.7 

357  15.7 

65  29.6 

16 

8  47.06 

16 

22  25.4 

226  54.5 

357  17.1 

197  15.4 

17 

9  20.00 

26 

22  24.8 

226  21.4 

357  18.6 

329     1.3 

18 

9  52.94 

Dec. 

6 

22  24.2 

225  48.3 

357  20.1 

100  47.1 

19 
20 

10  25.88  1 
10  58.82 

16 

22  23.6 

225  15.1 

357  21.6 

232  32.9 

21 

11  31.76 

26 

22  23.0 

224  42.0 

357  23.1 

4  18.8 

22 

12    4.70 

36 

22  22.5 

224    8.8 

.  357  24.7 

136    4.6 

23 

12  37.64 

MOON. 
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TABT.E  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— ;i)  or  (ft— X  — ISO®.) 

a-A 

^^ 

fl-i 

B 

ft->^ 

ft-;»^ 

Zi  A 

1 

c— » 

B 

:  ft->. 

o 

0 

0.0 

39 

0    1 

0  0.0 

180*" 

iS 

0.6 

56 

f  3.9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59  • 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0J2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  Hi) 

126 

9 

05 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0^ 

86 

1  19.1 

117 

IH 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8  . 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

04 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

HI 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

a  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0:2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

•0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0J2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0J2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28,7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

A  X  hnit  the  sign  of  tan  (a— ft) 

a  hns  the  sign  of  cos  (ft — A) 

B  has  the  sign  of  sin  (ft^X) 

u 
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Date. 
187S. 

FOR  WASHENOTON  MEAX  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparont 

Kight 
Ascension. 

Diff.for 
1  hour. 

Apparont 
Declination. 

Diff.for 
llionr. 

Moan  Time 
of  Tnuisit. 

Apparent 

Right 
Ascension. 

Difllfor 
1  h.of 

Long. 

Annarrai 
Declination. 

DifCfor 

1 hoorof 

LODR.    t 

h    m      s 

B 

o         /        // 

// 

d     h    m 

h    m     s 

8 

O          1        Jt 

-20  39    9.7 

u 

Jan.  0 

17     9  40.91 

+6.614 

-20  28  30.6 

-27.65 

0  22  26.9 

17  12  19.86 

+7.528 

-29.18 

1 

17  12  31.60 

7.592 

20  39  55.2 

29.30 

1  22  26i2 

17  15  31.37 

8,415 

20  51     5.3 

30.34 

2 

17  15  44.57 

8.4r3 

20  51  52.8 

30.41 

2  22  25.8 

17  19    3.11 

9.216 

21     3  22.1 

30.99 

3 

17  19  17.62 

9.267 

21     4  10.8 

31.02 

3  22  25.7 

17  22  53.10 

9.938*   21   15  49.1 

31.19 

4 

17  23    8.76 

9.982 

21  16  38.1 

31.19 

4  22  25.8 

17  26  59.55 

10.588 

21  28  16.1 

30.!)8 

5 

17  27  16.19 

10.625 

21  29    4.6 

30.95 

5  22  26.2 

17  31  20.84 

11.175 

21  40  33.6 

30.42 

6 

17  31  38.32 

11.207 
41.733 

21  41  21.0 

30.36 

6  22  26.9 

17  35  55.54 

11.706 

21  52  33.7 

29.54 

7 

17  36  13.72 

21  53  19.4 

29.46 

7  22  27.7 

17  40  42.36 

12.187 

22    4    9.3 

28.38 

8 

17  41     1.11 

12.208 

22    4  52.H 

28.28 

8  22  28.7 

17  45  40.16 

12.623 

22  15  13.9 

26.96 

9 

17  45  59.36 

12.639 

22  15  54.8 

26.85 

9  22  29.9 

17  50  47.93 

13.019 

22  25  41.8 

25  AJ 

10 

17  51     7.47 

13.031 

22  26  19.7 

25.19 

10  22  31.2 

17  66    4.78 

13,379 

22  35  27.9 

23.48. 

11 

17  56  24.56 

13,388 

22  36    2.5 

23.34 

11  22  32.7 

18    1  29.88 

13.707 

22  44  27.7 

21.471 

12 

18    1  49.81 

13.712 

22  44  58.8 

21.32 

12  22  34.3 

18    7    2.50 

14.007 

22  52  37.3 

19.30 

13 

18    7  22.50 

14.008 

22  53    4.7 

19.14 

13  22  36.0 

18  12  42.01 

14il82 

22  59  53.0 

16.98 

14 

18  13    2.00 

14.280 

23    0  16.6 

16.82 

14  22  37.8 

18  18  27.86 

14.534 

23    6  11.4 

14.53 

15 

18  18  47.75 

14.529 

23    6  31.2 

14.37 

15  22  39.7 

18  24  19.50 

14.765 

23  11  29.7 

11.97 

IG 

18  24  39ii3 

14.757 

23  11  45.6 

11.81 

16  22  41.7 

18  30  16.44 

14.976 

23  15  4.5.4 

9.31 

17 

18  30  35.95 

14.966 

23  15  57.4 

9.15 

17  22  43.8 

18  36  18.24 

15.171 

23  18  56.1 

6.56 

18 

18  36  37.48 

15.1.59 

23  19    4.3 

6.40 

18  22  46.0 

18  42  24.54 

15.352 

23  20  59.6 

3.72 

19 

18  42  43.46 

15.337 

23  21    4.1 

3.57 

19  22  48.2 

18  48  35.01 

15.518 

23  21  54.1 

-  0.81 

20 

18  48  53.55 

15.501 

23  21  55.0 

-  0.66 

20  22  50.5 

18  54  49.29 

15.670 

23  21  37.8 

+  2.18. 

21 

18  55    7.41 

15.652 

23  21  35.2 

+  2.32 

21  22  52.9 

19    1    7.06 

15.810 

23  20    9.1 

5.23 

22 

19    1  24.73 

15.791 

23  20    3.2 

5.36 

22  22  55.3 

19    7  28.08 

15.940 

23  17  26.6 

8.33 

23 

19    7  45.26 

15.919 

23  17  17.6 

8.45 

23  22  57.7 

19  13  52.10 

16.060 

23  13  29.0 

11.48 1 

24 

19  14    8.75 

16.037 

23  13  17.1 

11.60 

24  23    0.2 

19  20  18.87 

16.170 

23    8  15.0 

14.69' 

25 

19  20  34.96 

16.146 

23    8    0.4 

14.80 

25  23    2.7 

19  26  48.17 

16.272 

23    1  43.6 

17iM 

1 

26 

19  27    3.67 

16.247 

2*.)    1  26.4 

18.04 

26  23    5.3 

19  33  19.81 

16.365 

22  53  53.7 

21.22 

27 

19  33  34.70 

16.339 

22  53  34.3 

21.31 

27  23    7.9 

19  39  53.61 

16.451 

22  44  44.4 

24.55 

28 

19  40    7.86 

16.424 

22  44  23.0 

24.63 

28  iS  10.6 

19  46  29.39 

16.530 

22  34  14.8 

27.92 

29 

19  46  42.98 

16.502 

22  33  51.7 

27.98 

29  23  13.3 

19  53    7.00 

16.603 

22  22  24.0 

31.31  1 

30 

19  53  19.91 

16.574 

22  21  59.5 

31.36 

30  23  15.9 

19  59  46.30 

16.670 

22    9  11.5 

34.73 

31 

19  59  58.51 

16.641 

22    8  46.0 

34.77 

31  23  18.7 

20    6  27.16  16.733 

21  54  36.6 

38.18 

Feb.  1 

20    6  38.66 

16.703 

21  54  10.3 

38.21 

1  23  21.4 

20  13    9.46!  16.791 

21  38  38.6 

41.66 

2 

20  13  20.23 

16.760 

21  38  11.8 

41.67 

2  23  i24.2 

20  19  53.07 

16.844 

21  21  16il 

45.15 

3 

20  20    3.10 

16.812 

21  20  50.0 

45.15 

3  23  27.0 

20  26  37  92 

16.893 

21    2  31.1 

48.66 

4 

20  26  47.19 

16.861 

21    2    4.4 

48.65 

4  23  29.8 

20  33  23.92 

16.939 

20  42  20.8 

52.20 

5 

20  33  32.42 

16.907 

20  41  54.6 

52.17 

5  23  32.7 

20  40  10.99 

16.983 

20  20  45.5 

55.75 

1 

6 

20  40  18.71 

16.950 

20  20  20.1 

55.71 

6  23  35.5 

20  46  59.07  17.023 

19  67  44.7 

59.321 

7 

20  47    6.00 

16.990 

19  57  20.4 

59.26 

7  23  38.4 

20  53  48.08;  17.061 

19  33  18.0 

62.90 

8 

20  53  54.22 

17.028 

19  32  55.3 

62.83 

8  23  41.3 

21     0  37.98  17.097 

19    7  25J2 

66.50 

9 

21     0  43.32 

17.063 

19    7  •4.4 

66.41 

9  23  44.2 

21     7  28.73 

17.131 

18  40    6.1 

70.10 

10 

21    7  33.25 

17.097 

18  39  47.6 

70.00 

10  23  47.1 

21  14  20.29 

17.165 

18  11  20.5 

73.71 

11 

21  14  23.98 

17.130 

18  11    4.6 

73.59 

11  23  50.0 

21  21  12.63 

17.197 

17  41    8.1 

77.32 

12 

21  21  15.49 

17.162 

17  40  55.2 

77.19 

12  23  52.9 

21  28    5.71 

17.227 

17    9  28.9 

80.94 

13 

21  28    7.74 

17.192 

17    9  19.4 

80.79 

13  23  55.9 

21  34  59.52 

17.257 

16  36  22.9 

84.56 

14 

21  35    0.71 

17J222 

16  36  17.1 

84.40 

14  23  58.8 

21  41  54.04  17.287 

16    1  50.1 

&J.I7 

15 

21  41  54.38 

17JK51 

16    1  48.4 

87.99 

■ 

16 

21  48  48.74 

17J279 

15  25  53.6 

91.57 

16    0    1.8  21  48  49.26  17.315 

15  25  50.8 

91.76 

17 

21  55  43.76 

17.306 

14  48  33.1 

95.13 

17    0    4.8  21  55  45.14  17.342 

14  48  25.5 

Uo.tM 

18 

22    2  39.40 

17.331 

14    9  47.4 

98.67 

18    0    7.8  22    2  41.64:17.367 

14    9  34.6 

9:^.90 

19 

22    9  35.63 
22  16  32.40 

17.354 

13  29  37.0 

102.19 

19    0  10.8  22    9  38.74  17.390 

13  29  18.6 

108.43 

20 

17.375 

12  48    2.7 

105.66 

20    0  13.8  22  16  36.39  17.412    12  47  38.4 

105  J)l 

21 

22  23  29.65 

17.394 

12    5    5.9 

109.06 

1                                           1 

21    0  16.8  22  23  34.52  17.431 

12    4  35.4 

109.33 

22 

22  30  27.30 

17.409 

11  20  48.2 

1 12.40 

22    0  19.8  22  30  33.05!  17.446    11  20  11.1 

112.68 

2A 

22  37  25.25 

17.419 

10  35  11.3 

115.66 

23    0  22.8  22  37  31.88  17.456    10  34  27.3 

115.95 

24 

22  44  23.34 

17.421 

9  48  17.5 

118.81 

24    0  25.9  22  44  30.85  17.458,     9  47  26.3 

119.11, 

25 

22  51  21.40 

17.415 

9    0    9.7 

121.82 

25    0  28.9 

22  51  29.79  17.451 

8  59  11.0 

1^14 

26 

22  58  19.19 

17.399 

8  10  51.3 

124.68 

26    0  31.9 

22  58  28.45  17.435      8.    9  44.9 

,  1*^5.01 

27 

23    5  16.44 

17.370 

7  23  26.6 

127.35 

27    0  34.9  23    5  26.56  17.405      7  19  12.4 

I27.6«? 

28 

23  12  12.70  17.324 

6  29    0.5 

129.7:) 

28    0  38.0123  12  23.74  17.358,     6  27  38.4 

130.12 

29 

23  19    7.81   17.2.'>8 

5  36  38.8 

131.97 

29    0  40.9  23  19  19.57  17.2911     5  35    8.8 

132.30 

30  23  26    0.9^!  17.16:5 

-  4  43  28  4 

+133.84   39    0  43.9  23  26  13.52  17.200  -  4  41  50.6 

+134.16 

JHCRCURY,  1873. 
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] 

Bate. 
1873. 

FOB  WASHINGTON  MEAN  NOON. 

• 

FOR  MEKIDTAN  TRANSIT. 

• 

ApparoDt 

Bight 
Ascension. 

Diflf  for 
lliour. 

Aoparont 
Declmntioo. 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit 

Apparent 

RiRht 
Ascension. 

Diff.  for 
1  h.  of 
I^ong. 

Apparent 
Decunatiou. 

Diff.  for  i 

1  hour of 

Long. 

h    m     8 

H 

O          /         // 

II 

(I     h    ni 

h    m      R 

s 

O          1         II 

1 

Mar.  1 

23  19    7.81 

17.258 

-  5  36  38.8 

+131.97 

1     0  40.9 

23  19  19.57:  17.291 

-  5  35     8.8 

+132.301 

2 

23  26    0.98 

17.16^ 

4  43  28.4 

133  84 

2     0  43.9 

23  26  13.52  17.200 

4  41  50.6 

134.16 

3 

23  32  51.67 

17.051 

3  49  37.3 

135.36 

3     0  46.8 

23  33     4.96  17.081 

3  47  51.8 

135.67 

4 

23  39  39.16 

16.901 

2  55  14.5 

136.47 

4     0  49.7 

23  39  53.14 

16.928 

2  53  21.7 

136.77 

6 

23  46  22.59 

16.712 

2    0  30.7 

137.11 

5     0  52.4 

23  46  37.19!  16.736 

1  58  30.9 

137.39 

6 

23  53    tf.OS 

16.480 

1     5  37.3 

137.24 

6    0  .55.1 

23  53  16.12 

16.501 

1     3  31.2 

137.49 

7 

23  59  33.25 

16.200 

-  0  10  47.5 

136.81 

7    0  57.7 

23  59  48.83: 16.216 

-  0    8  35.9 

137.02 

8 

0    5  58.15 

15.866 

+  0  43  44.8 

135.77 

8     1     0.2 

0    6  14.06  15.87lf+  0  46    0.9 

135.93 

9 

0  12  14.33 

15.473 

1  37  44.2 

134.07 

9     1     2.5 

U  12  30.44|  15.479 

1  40    3.7 

134.191 

10 

0  18  20.34 

15.018 

2  30  54.6 

131.68 

10     1     4.6 

0  18  36.51 

15.018 

2  33  16.3 

131.75 

1 

11 

0  24  U£o 

14.497 

3  22  59.1 

128.58 

11     1     6.6 

0  24  30.74 

14.490 

3  25  21.8 

128.59 

12 

0  29  55.65 

13.908 

4  13  40.7 

124.76 

12    1     8.4 

0  30  11.49 

13.894 

4  16    2.8 

124.70 

13 

0  35  21.70 

13.251 

5    2  42.0 

120.22 

13     1     9.9 

0  35  37.12,13.229 

5     5     1.9 

120.09 

14 

0  40  31.17 

12.526 

5  49  45.7 

114.97 

14     1  11.0 

0  40  45.99  12.497 

5  52     1.7 

114.78 

15 

0  45  22.44 

11.735 

6  34  35.3 

109.05 

15     1  11.9 

0  45  36.49  11.699 

6  36  45.8 

108.79 

16 

0  49  53.94 

10.880 

7  16  54.9 

102.48 

16     1  12.5 

0  50    7.06  10.838 

7  18  58.4 

102.16 

17 

0  54    4.21 

9.966 

7  56  2:).2 

95.30 

17     1   12.7 

0  54  16.26; 

9.919 

7  58  24.4 

94.93 '' 

18 

0  57  51.89 

8.908 

8  33    4.4 

87.55 

18     1  12.5 

0  58    2.74 

8.946 

8  34  50.0 

87.13 

19 

1     1  15.75 

7.982 

9    6  27.5 

79.29 

19     1  12.0 

1     1  25.30 

7.926 

9    8    2.3 

78.82 

20 

1     4  14.73 

6.926 

9  36  26.7 

70.57 

20     1  ll.O 

1     4  22.90 

6.867 

9  37  49.9 

7J.07 

21 

I    6  47.96 

5.8:J8 

10    2  51.5 

61.43 

21     1     9.6 

1     6  54.70 

5.778 

10    4     2.4 

60.91 

22 

1    8  54.76 

4.726 

10  25  32.4 

51.92 

22     1     7.7 

1     9    0.06 

4.667 

10  26  30.7 

51.40 

23 

1  10  34.67 

3.690 

10  44  21.4 

42.1 1 

23     1     5.4 

1   10  38.57 

3.543 

10  45    7.0 

41. .59 

24 

1   11  47.51 

2.471 

10  59  11.9 

32.05 

24     1    2.7 

1  11  50.07 

2.417 

10  59  45.1 

31.54 

25 

1  12  33.34 

1.351 

11     9  58.7 

21.81 

25    0  59.5 

1  12  34.66 

1.302 

11  10  20.0 

21.33 

26 

1   12  52.54 

+0.254 

11  16  38.1 

11.46 

26    0  55.9 

1  12  52.76 

+0.21 1 

11  16  48.5 

11.03 

27 

1  12  45.82 

-0.807 

11  19    8.7 

+     1.10 

27    0  51.8 

1   12  45.11 

-0.842 

11  19    9.5 

+    0.73' 

28 

1  12  14.22 

1.817 

11  17  31.4 

-    9.18 

28    0  47.3 

1  12  12.77 

1.843 

11  17  24.1 

-    9.48: 

29 

1  11  19.14 

2.761 

11  11  49.6 

19.26 

29    0  42.5 

1  11  17.17 

2.778 

11  11  35.8 

19.48 

30 

1  10    2.35 

3.624 

11     2    9.5 

29.01 

30    0  37.3 

1  10    0.09 

3.631 

11     1  51.3 

29.14 

31 

1     8  25.97 

4.392 

10  48  41.0 

38.27 

31     0  31.8 

1     8  23.64 

4.390 

10  48  20.6 

38.32 

Apr.  1 

1    6  32.43 

5.051 

10  31  37.4 

46.91 

I     0  26.0 

1     6  30.25 

5.041 

10  31  17.0 

46.87 

2 

1     4  24.49 

5.590 

10  11  15.6 

54.77 

2    0  19.9 

1     4  22.64 

5.573 

10  10  57.3 

54.64 

3 

1     2    5.14 

6.000 

9  47  56.0 

61  JO 

3    0  13.7 

1     2    3.77 

5.977 

9  47  41.9 

61.49 

4 

0  59  37.53 

6.277 

9  22    2.5 

67.58 

4     0    7.3 

0  59  36.76 

6.250 

9  21  54.2 

67.31 

5 

0  57    4.89 

6.419 

8  54     1.4 

72.31 

5    0    0.8 

0  57    4.83 

6.390 

8  54    0.4 

71.99 

5  23  .54.3 

0  54  31.10 

6.399 

8  24  28.7 

75.46 

6 

0.  54  30.49 

6.427 

8  24  21.5 

75.81 

6  23  47.9 

0  51  58.76 

6.280 

7  53  48.7 

77.68 

7 

0  51  57.48 

6.306 

7  53  32.9 

78.04 

7  23  41.5 

0  49  30.74 

6.040 

7  22  30.3 

78.65 

« 

0  49  28.87 

6.062 

7  22    5.9 

79.00 

8  23-  35.2 

0  47    9.81 

5.690 

6  51     3.3 

78.41 

.    9 

0  47    7.45 

5.707 

6  50  30.8 

78.73 

9  23  29.1 

0  44  58.43 

5.244 

6  19  56.1 

77.02  ■ 

10 

0  44  55.72 

5.255 

6  19  16.3 

77.30 

10  23  23.2 

0  42  58.75 

4.717 

5  49  35.0 

74.59 

11 

0  42  55.85 

4.721 

5  48  49.0 

74.81 

11  23  17.5 

0  41  12.57 

4.121 

5  20  23.8 

71.21 

12 

0  41     9.65 

4.118 

5  19  33.2 

71.37 

12  23  12.0 

0  39  41 .39 

3.470 

4  52  43.7 

67.01 

13 

0  39  38.62 

3.460 

4  51  50.0 

67.11 

13  23    6.8 

0  38  26.36 

2.777 

4  26  526 

62.13 

14 

0  38  23.90 

2.761 

4  25  57.5 

62.16 

14  23     1.9 

0  37  28.3'J 

2.057 

4    3    5.4 

56.71 

15 

0  37  26.31 

2.034 

4    2  10.5 

56.67 

15  22  57.3 

0  36  47.76 

1.32  J 

3  41  33.7 

50.86 

16 

0  36  46.:« 

1.291 

3  40  40.6 

50.76 

16  22  53.0 

0  36  25.02 

-0.575 

3  22  26.2 

44.70 , 

17 

0  36  24.39 

-0.542 

3  21  36.4 

44.54 

17  22  49.0 

0  36  20.16 

+0.169 

3    5  49.3 

;i8.33 

18 

0  36  20.:}8 

+0.206 

3    5    4.1 

38.12 

18  22  45.3 

0  36  33.08 

0.905 

2  51  47.0 

31.85 

19 

0  36  34.23 

0.945 

2  51     7.5 

31.59 

19  22  41.9 

0  37    3.52 

1.628 

2  40  21.1 

25.32 

20 

0  37    5.66 

1.670 

2  39  48.3 

25.02 

20  22  38.7 

0  37  51.09 

2.333 

2  31  31.7 

18.81 

21 

0  37  54.27 

2.377 

2  31     6.4 

18.48 

21  22  35.9 

0  38  55.33 

3.017 

2  25  17.6 

12.38 

22 

0  38  59.59 

3.062 

2  25    0.5 

12.03 

22  22  33.3 

0  40  15.71 

3.678 

2  21  36.6 

-    6.06 

23 

0  40  21.06 

3.72:J 

2  21  28.2 

-    5.69 

23  22  30.9 

0  41  51.66 

4.315 

2  20  25.7 

+    0.12 

24 

0  41  58.10 

4.360 

2  2i)  26.3 

+     0.50 

24  22  28.8 

0  43  42.61 

4.927 

2  21  41.1 

6.13 

25 

0  43  50.13 

4.972 

2  21  50.7 

6.51 

25  22  27.0 

0  45  47.97 

5.514 

2  25  18.4 

11.9.1 

26 

0  45  56.56 

5.559 

2  25  37.2 

12.33 

26  22  25.4 

0  48    7.15 

6.078 

2  31  13.1 

17.58 

•     27 

0  48  16.78 

6.121 

2  31  41.1 

17.96 

27  22  24.0 

0  50  3!).57 

6.619 

2  39  20.4 

23.00 

28 

0  50  50.20 

6.660 

2  39  57.5 

23.:« 

28  22  22.8 

0  53  24.70 

7.133 

2  49  35.4 

28.22 

29 

0  53  36.20 

7.177 

2  50  21.5 

28.59 

29  22  21.8 

0  56  2^2.01 

7.635 

3     1  53.3 

33.23 

30 

0  56  34i>3 

+7.673 

+  32  48.0 

+  33.59 

30  22  21.0 

0  59  31.02 

+3.113 

+  3  16    9.1 

+  38.05 
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Date. 
1S73. 

FOB  WASHINGTON  MEAN  NOOK. 

FOK  ME&IDIAN  TRANSIT. 

i 

Apparent 

foght 

'    A&cension. 

Diff.  for 
1  hoar. 

Anpnrent 
Docluiatioii. 

Diff.  for 
Ihour. 

Mean  Time 
of  Transit 

Apparent 
1         Kight 
Ascension. 

Dilf.for!     *««••-«♦ 

Difllfor 

1  hour  of 

Long. 

1     li    m      8 

8 

0        i        n 

// 

d     h    m 

h    ni      8 

8 

4  3  32  lio 

«> 

May  1 

0  59  44.43 

48.149 

+  3  17  12.2 

438.39 

1  22  20.4 

1     2  51.30 

48.574 

442.G7 

2 

1     3    5.56 

8.608 

3  33  29.1 

42.9J) 

2  22  20.0 

1    6  22.45 

9.019 

3  50  15.3 

47.08 

3 

1     6  37.51 

9.051 

3  51  34.0 

47.39 

3  22  19.8 

1  10    4.10 

9.450 

4     9  56.2 

51.30 

4 

1  10  19.91 

9.480 

4  11  22.1 

51.59 

4  22  19.7 

1  13  55.91 

9.867 

4  31  16i2 

55.34 

5 

1  14  12.43 

9.896 

4  32  48.9 

55.61 

5  22  19.8 

1  17  57.61 

10.274 

4  54  10.8 

59.19 

6 

1  18  14.80 

10.301 

4  55  49.9 

59.45 

6  22  20.0 

1  22    8.99 

10.672 

5  18  35.9 

62.87 

7 

1  22  26.80 

10.697 

5  20  20.9 

63.11 

7  22  20.4 

1  26  29.84 

11.063 

5  44  27.3 

66.38 

8 

1  26  48.221 11.086 

5  46  17.7 

66.60 

8  22  21.0 

1  30  59.i)9 

11.448 

6  11  40.9 

69.72 

9 

1  31  18.90 

11.470 

6  13  36.2 

69.91 

9  22  21.7 

1  35  39.34i  11.829 

6  40  12.7 

72.89 

10 

1  35  58.74 

11.849 

6  42  12.3 

73,06 

10  22  22.5 

1  40  27.80;  12i208 

7    9  58j6 

75.90 

11 

1  40  47.6> 

12.£i26 

7  12    2.0 

76.05 

11  22  23.5 

1  45  25.34 

12.586 

7  40  54.8 

78.74 

12 

1  45  45.59 

12.602 

7  43     1.4 

78.87 

12  22  24.7 

1  50  31.97 

12.965 

8  12  S7M 

81.42 

13 

1  50  52.57 

12.979 

8  15    6.4 

81.52 

13  22  26.0 

1  55  47.71 

13.346 

8  46     1.9 

83.93 

14 

1  56    8.62 

13.:i58 

8  48  135 

84.01 

14  22  27.5 

2     1   12.63 

13.730 

9  20    4.9 

86.28 

15 

2     1  33.79 

13.740 

9  22  17.8 

86.34 

15  22  29.1 

2    6  46.82 

14.119 

9  55    2.2 

88.46 

16 

2    7    8.19 

14.127 

9  57  16.1 

88.49 

16  22  30.9 

2  12  30.41 

14.514 

10  30  49.6 

90.46 

17 

2  12  51.95 

14.520 

10  33    3.8 

90.46 

17  22  32.8 

2  18  23.57 

14.91? 

11     7  22.7 

92.27 

16 

2  18  45.23 

14.921 

11    9  36.6 

92.24 

18  22  34.9 

2  24  26.49 

15.528 

11  44  37.1 

93.89 

19 

2  24  48.20 

15.329 

11  46  50.0 

93.84 

19  22  37.2 

2  30  39.37 

15.747 

12  22  27.9 

95.31. 

20 

2  31     1.07 

15.746 

12  24  39.2 

95.23 

20  22  39.6 

2  37    2.43 

16.176 

13    0  50.1 

96.51 

21 

2  37  24.07 

16.172 

13    2  59.1 

96.40 

21  22  42.2 

2  43  35.93 

16.617 

13  39  38.3 

W.47 

22 

2  43  57.43 

16.610 

13  41  44.3 

97.3:5 

22  22  45.0 

2  50  20.12 

17.068 

14  18  46.5 

96.18' 

23 

2  50  41.41 

17.057 

14  20  48.9 

98.01 

23  22  48.0 

2  57  15.26 

17.529 

14  58    8.6 

98.61 

24 

2  57  36.25 

17.515 

15    0    6.7 

98.42 

24  22  51.1 

3    4  21.58 

18.000 

15  37  37.7 

98.75 

25 

3    4  42.19 

17.981 

15  39  30.8 

96.53 

25  22  54.5 

3  11  39.30 

18.479 

16  17    6.5 

98.57 

26 

3  11  59.43 

18.457 

16  18  53.8 

98.32 

26  22  58.0 

3  19    8.62 

18.966 

16  56  26.7 

98.04 

27 

3  19  28.17 

18.939 

16  58    7.6 

97.76 

27  23    1.8 

3  26  49.70 

19.458 

17  35  29.6 

97.13 

28 

3  27    8.55 

19.426 

17  37    3.5 

96.83 

28  23    5.7 

3  34  42.64 

19.952 

18  14    5.9 

95.82 

29 

3  35    0.65 

19.915 

18  15  32.3 

95.50 

29  23    9.8 

3  42  47.41 

20.445 

18  52    5.5 

94.07 

30 

3  43    4.46 

20.402 

18  53  23.9 

93.73 

30  23  14.2 

3  51     3.92 

20.930 

19  29  17.5 

91.85 

31 

3  51  19.87 

20.881 

19  30  27.5 

91.49 

31  23  18.7 

3  59  31.95 

21.403 

20    5  30.4 

89.14 

Jane  1 

3  59  46.65 

21.348 

20    6  31.6 

88.77 

1  23  23.4 

4    8  11.14 

21.a58 

20  40  32i2 

85.92 

2 

4    8  24.44 

21.797 

20  41  24.5 

85.55 

2  23  28.3 

4  17    0.98  22.289 

21  14  10.6 

82.19 

3 

4  17  12.73 

22.222 

21  14  53.9 

81.82 

3  23  33.3 

4  26    0.77  22.687 

21  46  13.0 

77.93 

4 

4  26  10.83 

22614 

21  46  47.5 

77.57 

4  23  38.5 

4  35    9.63 

23.045; 

22  16  27.0 

73.15 

5 

4  35  17.87 

22.966 

22  16  53.1 

72.81 

5  23  43.8    4  44  26.54 

23.356| 

22  44  40.5 

67.88 

6 

4  44  32.83 

23.272 

22  44  58.7 

67.57 

6  23  49.2 

4  53  50.30 

23.614 

23  10  42.1 

62.17 

7 

4  53  54.53 

23.526 

23  10  53.2 

61.89 

7  23  54.7 

5    3  19.55 

23.813 

23  34  2L4 

56.05 

8 

5    3  21.63 

23.722 

23  34  26.3 

55.81 

9 

5  12  52.72  23.857 

23  55  29.2 

49.39 

9    0    0.3 

5  12  52.86 

23.950 

23  55  29.5 

49.58 

10 

5  2J  26.27 

23.927 

24  13  54.5 

42.69 

10    0    6.0 

5  22  28.66 

24.021 

24  13  58.8 

42.83 

11 

5  32    0.71 

23.931 

24  29  36.5 

35.79 

11    0  11.7 

5  32    5.35 

24.024! 

24  29  43.5 

35.87 

12 

5  41  34.47 

23.871 

24  42  31.4 

28.77 

12    0  17.3 

5  41  41.34123.963, 

24  42  39.7 

288) 

13 

5  51    6.03 

23.749 

24  52  37,1 

21.71 

13    0  22.9 

5  51  15.09;  23.839 

24  52  45.4 

21  63 

14 

6    0  33.93 

23.567 

24  59  53.5 

14.67 

14    0  28.4 

6    0  45.10.  23.653 

25    0    0.4 

14.59 

15 

6    9  56.81 

23.331 

25    4  21.9 

7.72 

15    0  33.9    6  10    9.98  2:1.412 

25    4  26.2 

7Ji9 

16 

6  19  13.43 

23.046: 

25    6    5.3' 

+  0.92 

16    0  39.3    6  19  28.49 

23.122 

25    6    5.8 

4.  0.74 

17 

6  28  22.66, 22.7171 

25    5    8.0, 

-5.67 

17    0  44.5    6  28  3J).48  22.787 

25    5    3.7 

-  5.89 

18 

6  37  23.52  22.3501 

25    1  35.2 

12.02 

18    0  49.6    6  37  41.96  22.414 

25    1  25.2 

12.27 

19 

6  46  15.18 

21.(^11 

24  55  3:).i; 

18.10 

19    0  54.5    6  46  35.10  22.009i 

24  55  16.6 

18.38 

20 

6  54  56.93  21.525J 

24  47    8.7 

23.88 

20    0  59.2    6  55  18.17  21.577 

1                      1            1 

24  46  45.0 

24.19 

21 

7    3  28.18  21.077 

24  36  29.2 

29.35 

21     1     3.8    7    3  50..59  21.122 

24  35  .57.9 

29.68 

22 

7  11  48.45;  20.611 

24  23  42.2 

34.50 

22    1     8.2    7  12  11.87i  20.650 

24  23    2.9 

34.84 

S3 

7  19  57.38,20.132: 

24    8  55  6 

39.32 

23    1  12.4    7  20  21.66  20.165 

24    8    8.1 

3!)  67 

24 

7  27  54.60,  19.643! 

23  52  17.2 

«).82 

24     1   16.5    7  28  19.70  19.670 

2:1  51  21.3 

44.17 

25 

7  35  40.181  19.147 

1            1 

23  33  54.8 

47.99 

25    1  20  3    7  36    5.78  19.168 

»                     1 

23  32  50.5 

48.34 

26 

7  43  13.70  18.646; 

23  13  56.2 

51 .84 

26    1  23.9    7  43  39.75  18.662 

23  12  43.6 

52.18 

27 

7  50  35.16  18.142; 

22  52  28.9 

55.38 

27     1  27.3    7  51     1-53  18.153 

22  51     8.2 

55.71 

28 

7  57  44.50: 17.637| 

22  29  40.3 

58.62 

28    1  30.5    7  58  11.07  17.643* 

22  28  IIJ? 

58.93 

29 

8    4  41.73,  17132; 

22    5  37.6 

61.56 

29    1  33.5.    8    5    8.39  17.134^ 

22    4     1.6 

61.86 

30 

8  11  26.86,  16.628 

31  40  277 

64.22 

30    1  36.3,    8  11  53.51  16.6^2^ 

21  38  44.6 

64.50 

31 

8  17  59.89116.125' 

4^1  14  17.4 

-66.60  31     1  38.9    8  18  26.44  16.119 

421  12  27.6 

-66.87 
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i 
1 

] 

FOE  WASHINGTON  MKAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Date. 
1   1978. 

Apparent 

Kigbt 
AsccDBion. 

Diflf.for 
Ihour. 

Apparent 
Declination. 

DifT.  for 
Ihoor. 

Mean  Time 
of  Transit. 

'     Apparent 
Right 
Anceuaion. 

Diff.  for 
1  h.  of 
Long. 

,     Apparent 
,  Declination. 

1            O           /          i/ 

Dlff.fori 

1  hour  of 

Long. 

!     li    ni     B 

a 

_,o       y       M 

/' 

d     h    m 

1     h    m      8 

8 

ii 

;  Joly  1 1    8  17  5l>.89 

16.125 

+21  14  17.4 

-66.60 

1     1  38.9 

,    8  18  26.44 

16.119+21   12  27.6 

-66.87 

2     8  iM  20.86 

15.624 

20  47  13.2 

68.71 

2     1  41.3 

8  24  47.21 

15.614 

20  45  17.2 

68.96, 

3 

8  30  29.83 

15.124 

20  19  21.6 

70.55 

3     1  43.5 

8  30  55.89  15.110 

20  17  19.9 

70.78 ! 

4 

8  36  26.82 

14.625 

19  50  48.6 

72.15 

4     1  45.5 

8  36  52.50  14.607 

19  48  41.7 

72.35 

5 

1 

8  42  11.85  14.127 

19  21  40.2 

r3.50 

5    1  47.3 

8  42  37.07 

14.106 

19  19  28.7 

73.68' 

'          6 

8  47  44.94 

13.630 

18  52    2.3 

74.61 

6    1  48.9 

8  48    9.63 

13.606 

18  49  46.9 

74.77 , 

1           7 

8  53    6.10 

13.133 

18  22    0.6 

75.49 

7     1  50.3 

8  53  30.19 

13.106 

18  19  41.9 

75.62 

8 

8  58  15.33 

12.635 

17  51  40.7 

76.13 

8     1  51.5 

8  58  38.75 

12.606 

17  49  19.3 

76.23 1 

9 

9    3  12.58 

12.135 

17  21     8.2 

76.54 

9     1  52.5 

9    3  35.28 

12.104 

17  18  44.7 

76.61 

10 

9    7  57.79 

11.632 

16  50  28.4 

76.r3 

10    1  53.3 

9    8  19.71 

11.599 

16  48    3.5 

76.77 1 

U     9  12  30.90 

11.125 

16  19  46.8 

76.69 

11     1  53.9 

9  12  51.97 

11.089 

16  17  21.3 

76.70 ' 

12     9  16  51.78 

10.613 

15  49    8.9 

76.42 

12    1  54.3 

9  17  11.94 

10.574 

15  46  43.4 

76.41 1 

13 

9  21     0.29 

10.095 

15  18  40.2 

75.93 

13    1  54.4 

9  21   19.49 

10.054 

15  16  15.4 

75.89 

14 

9  24  56i27 

9.569 

14  48  26.1 

75.20 

14     1  54.4 

9  25  14.47 

9.526 

14  46    2.7 

75.13 

15 

9  28  39.53 

9.034 

14  18  32.3 

74iJ4 

15    1  54.2 

9  28  56.68 

8.989 

14  16  11.1 

74.13 

16 

9  32    9.82 

8.488 

13  49    4.5 

73.04 

16    1  53.7 

9  32  25.87 

8.441 

13  46  46.2 

72.90 

17 

9  35  26.85 

7.930 

13  20    8.5 

71.59 

17     1  53^0 

9  35  41.75 

7.881 

13  17  53.8 

71.42 

18 

9  38  30.33 

7.358 

12  51  50.4 

69.88 

18    1  52.1 

9  38  44.04 

7.308 

12  49  40.0 

69.69 , 

10 

9  41  19.92 

6.771 

12  24  16.4 

67.91 

19    1  51.0 

9  41  32.40 

6.719 

12  22  10.9 

67.69 

SK) 

9  43  55.22 

6.168 

11  57  32.9 

65.67 

20    1  49.6 

9  44    6.45 

6.115 

11  55  33.0 

65.42 

21 

9  46  15.83 

5.547 

11  31  46.6 

63.15 

21     1  48.0 

9  46  25.78 

5.493 

11  29  53.0 

62.87 

>         22     9  48  21.33 

4.908 

11     7    4.3 

60.33 

22    1  46.1 

9  48  29.97 

4.853 

11     5  17,7 

60.02 

23 

9  50  11.24 

4.248 

10  43  33.5 

57.19 

23    1  44.0 

9  50  18.56 

4.193 

10  41  54.5 

56.86 

24 

9  51  45.07 

3.568 

10  21  21.7 

53.74 

24     1  41.6 

9  51  51.08 

3.513 

10  19  50.9 

53.39 

25 

9  53    2.34 

2.868 

10    0  36.4 

49.97 

25    1  38.9 

9  53    7.04 

2.814 

9  59  145 

49.60 

26 

9  54    2.56 

2.148 

9  41  25.7 

45.86 

26     1  36.0 

9  54    5.97 

2.095 

9  40  12.5 

45.48 

27 

9  54  45.26 

1.408 

9  23  57.8 

41.41 

27     1  32.8 

9  54  47.41 

1.357 

9  22  54.0 

41.02 

28     9  55    9.98; 

+0.650 

9    8  20.9 

36.61 

28    1  29^ 

9  55  10.92 

+0.601 

9    7  26.7 

36.21 

,         29     9  55  16.33| 

-0.122 

8  54  43.4 

31.46 

29    1  25.3 

9  55  16.13 

-0.168 

8  53  58.8 

31.06 

'         30 

9  55    4.02 

0.905 

8  43  13.6 

25.97 

30    1  21.2 

9  55    2.77 

0.946 

8  42  38.6 

25.58 

31 

9  54  32.84 

1.693 

8  33  59.4 

20.16 

31     1  16.8 

9  54  30.65 

1.729 

8  33  33.8 

19.78 

Aug.  1 

9  53  42.75 

2.480 

8  27    8.4 

14.05 

1     1  12.0 

9  53  39.75 

2.511 

8  26  51.7 

13.69 

2 

9  52  33.87 

3.258 

8  22  47.3 

7.68 

2    1    6.9 

9  52  30.22 

3.282 

8  22  38.9 

7.:J5 

3 

9  51     6.54 

4.016 

8  21     1.8 

-  1.09 

3    1     1.5 

9  51     2.41 

4.032 

8  21     0.8 

-  0.80 

1           4 

9  49  21.37 

4.742 

8  21  56.4 

+  5.65 

4    0  55.8 

9  49  16.95 

4.750 

8  22    1.8 

+  5.89 

5 

9  47  19.28 

5.424 

8  25  33.8 

12.47 

5    0  49.9 

9  47  14.77 

5.424 

8  25  44.3 

12.65 

6 

9  45     1.49 

6.048 

8  31  54.6 

19.26 

6    0  43.7 

9  44  57.0?) 

6.039 

8  32    8.7 

19.38 

7 

9  42  29.59 

6.597 

8  40  57.1 

25.93 

7     0  37.2 

9  42  25.50 

6.580 

8  41  13.2 

25.98 

6 

9  39  45.56 

7.056 

8  52  37.1 

32.36 

8    0  30.5 

9  39  41.97 

7.032 

8  52  53.6 

32.34 

9 

9  36  51.74 

7.410 

9    6  47.5 

38.43 

9    0  23.7 

9  36  48.81 

7.:380 

9    7    2.7 

38.34' 

10 

9  33  50.85 

7.643 

9  23  17.8 

44.01 

10    0  16.8 

9  33  48.71 

7.609 

9  23  30.1 

43.85 

11 

9  30  45.94 

7.743 

9  41  54.8 

48.97 

11     0    9.8 

9  30  44.67 

7.706 

9  42    2.8 

48.76 

12 

9  27  40.33 

7.700 

10    2  22.6 

53.21 

12    0    2.8 

9  27  39.96 

7.66:1 

10    2  25.1 

52.96 

12  23  55.8 

9  24  38.06 

7.472 

10  24  18.7 

56.36 

13 

9  24  37.54 

7.507 

10  24  22.6 

56.64 

13  23  49.0 

9  21  42.55 

7.130 

10  47  23.5 

58.89 

14 

9  21  41.23 

7.160 

10  47  34.3 

59.18 

14  23  42.3 

9  18  57.03 

6.639 

11  11   17.8 

60.49 

15 

9  18  55.06 

6.662 

11  11  35.7 

60.78 

15  23  35.8 

9  16  25.03 

6.003 

11  35  39.1 

61.13 

16 

9  16  22.60 

6.018 

11  36    3.8 

61.40 

16  2:)  2t).6 

9  14     9.97 

5.230 

12    0    4.4 

69.82 

i          17 1    9  14    7.31 

5.234 

12    0  35.3 

61.06 

17  23  23.8 

9  12  14.99 

4.331 

12  24  11.1 

59.58 

18'    9  12  12.37 

1 

4.324 

12  24  47.1 

59.77 

1 

18  23  18.4 

9  10  42.95 

3.321 

12  47  37.0 

57.44 

19     9  10  40.65 

3.302 

12  48  16.9 

57.57 

19  23  13.3 

9    9  36.36 

2.214 

13  10    1.0 

54.44 

20     9    9  34.65 

2.184 

13  10  43.4 

54.51 

20  23    8.7 

1    9    8  57.31 

-1.028 

13  31     3.3 

50.64 

21 

9    8  56.45 

-0.988 

13  31  46.6 

50.64 

21  23    4.7 

9    8  47.48 

+0.218 

13  50  2.'>.4 

4610 

22 '    9    8  47.71 

,+0iJ68 

13  51     8.0 

!     46.03 

22  23     l.l 

►   9    9     8.15 

1 .509 

14     7  50.4 

40.89 

23;   9    9    9.67 

1.566 

14    8  30.6 

40.75 

23  22  58.0 

9  10    0.15 

2.827 

14  23    2.9 

35.07 

24!    9  10    3.11 

2.H89 

14  23  39.1 

34.87 

24  22  55.5 

9  11  23.92 

4.155 

•    14  35  49.0 

1 

28.69 

25     9  11  2H.43 

4.221 

14  36  10.7 

28.44 

25  22  53.5 

9  13  19.51 

5.476 

14  45  56.2 

'    21.83 

26     9  13  25.63 

5.543 

14  46  20.3 

21.53 

26  22  52.0 

9  15  46.57 

6.775 

.    14  53  13.7 

14.55 

27     9  15  54.30 

0.841 

14  53  30.0 

14.21 

27  22  51.0 

9  18  44.43 

8.040 

14  57  32.2 

+  6.92 

28  >   9  18  53.73 

8.103 

14  57  39.8 

+  6.55 

28  22  50.5 

9  22  12.10 

9.257 

•    14  58  43.8 

-  1.00 

29  >   9  22  22.87 

I    9.315 

14  58  42.3 

-  1.39 

29  22  50.5 

9  26    8.28 

10.414 

14  56  42.4 

:      9.15 

30  9  26  20.37 

31  '   9  SO  44.63 

10.465 

14  56  31.5 

9.54 

30  22  51.0 

9  30  31.38 

11.499 

;    14  51  23.6 

;    17.44 

i  11.543 

+14  51    3i2 

-17.83131  22  51.8 

9  35  19.57 

12.503 

+14  42  44.9 

-85.79 
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MERCURY,  1873. 


Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  HEBIDIAN  TRANSIT.  • 

Apparent 

Kight 
AsccDsion. 

Diflffcir 
Ihoor. 

Apparent 
Decluuition. 

Difflfor 
Ihour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Aaoenaion. 

Diflt  for 
1  h.of 

LODR. 

1 

Anparrnt 
DccanatioD. 

Dffflllor 

1  bourof 

Long. 

h    m     B 

8 

O          1          II 

+14  42  15.4 

II 

(I     h    m 

h    m      s 

s 

O          1         *l 

»• 

Sept.  I 

9  35  33.79 

12.539 

-26.16 

1  22  53.0 

9  40  30.84 

13.421 

+14  30  46.1 

-34J0 

2 

9  40  45.82  13.448 

14  30    7.9 

34.45 

2  22  54.6 

9  46    3.03 

14.246 

14  15  28.1> 

42.30 

3 

9  46  18.55'  14.264 

14  14  42.6 

42.62 

3  22  56.5 

9  51  53.86 

14.973 

13  56  57.0 

50.31 

4 

9  52    9.69  14.982 

13  56    3.6 

50.59 

4  22  58.7 

9  58    0.97 

15.602 

13  35  16.1 

58.04 

5 

9  58  16.90 

15.602 

13  34  16.7 

58.27 

5  23    1.1 

10    4  22.01 

i6.i:m 

13  10  34.0 

65.40 

6 

10    4  37.83 

16.126 

13    9  29.7 

65.58 

6  23    3.7 

10  10  54.68  16.572 

12  43    0.0 

72.34 

7 

10  11  10.21 

16.557 

12  41  52.1 

72.47 

7  23    6.4 

l{\  17  :«5.77 

16.921 

12  12  45.0 

78J82, 

8 

10  17  51.85 

16.899 

12  1 1  34.7 

78.90 

8  23    9.3 

10  24  26.21 

17.186 

11  40    0.7 

84.78' 

9 

10  24  40.70 

17.159 

11  38  49.2 

84.81 

9  23  12  3 

10  31  21.09 

17.375 

11     4  59.8 

00.20 

10 

10  31  34.88  17.344 

11    3  48.2 

90.18 

10  23  15.3 

10  38  19.69 

17.497 

10  27  55.3 

95.08 

11 

10  38  32.69  17.463 

10  26  44.7 

95.02 

11  23  18.3 

10  45  20.49 

17.560 

9  49    0.3 

99.41, 

12 

10  45  32.64  17.524 

9  47  51.5 

99.32 

12  23  21.4 

10  52  22.17 

17.572 

9    8  27.5 

103i£i' 

13 

10  52  33.43  17.535 

9    7  21.3 

103.10 

13  23  24.5 

10  59  23.62 

17.542 

8  26  2i).5 

106.52 

14 

10  59  33.97;  17.504 

8  25  26.6 

106.37 

14  23  27.6 

11    6  23.93 

17.478 

7  43  18.3 

109.33 

15 

1 1     6  33.36  17.439 

7  42  19.3 

109.16 

15  23  30.6 

11  13  22.34 

17.386 

6  59    \J6 

111.70 

16 

11  13  30.84  17.347 

6  58  10.2 

111.51 

16  23  33.6 

11  20  18.25 

17.271 

6  13  59.6 

113.65 

17 

11  20  25.83  17.233 

6  13    9.7 

113.45 

17  23  36.5 

11  27  11.21 

17.140 

5  28  12.4 

115.22 

18 

11.27  17.90,17.103 

5  27  27.4 

115.01 

18  23  39.4 

11  34    0.89 

16.998 

4  41  51.8 

1 16.44 

10 

11  34    6.71116.962 

4  41  11.9 

116.22 

19  23  42.2 

11  40  47.06 

16.848 

3  55    5.9 

117.34 

20 

11  40  52.04|  16.814 

3  54  31.2 

• 

117.12 

20  23  45.0 

11  47  29.59 

16.695 

3    8     1.7 

117.96 

21 

11  47  33.76  16.662 

3    7  32.2 

117.74 

21  23  47.7 

11  54     8.40 

16.540 

2  20  45.9 

116.32 

22 

11  54  11.79!  16.508 

2  20  21.6 

118.10 

22  23  50.3 

12    0  43.49 

16.385 

1  33  24.2 

1 18.45 

23 

12    0  46.13|  16.355 

1  33    5.1 

1 18.24 

23  23  52.9 

12    7  14.90 

16.233 

+0  46    1.8 

118.38 

24 

12    7  16.82  16.204 

+  0  45  47.8 

118.17 

24  23  55.4 

12  13  42.71 

16.085 

-0     1  16.6 

118.13 

25 

12  13  43.94  16.057 

-  0     1  25.6 

117.92 

25  23  57.8 

12  20    7.03 

15.942 

0  48  26.7 

117.70 

1 

26 

12  20    7.60  15.915 

0  48  30.9 

117.50 

1 

27 

12  26  27.92  15.779 

1  35  24.3 

1 16.93 

27    0    0.2 

12  26  27.99 

15.8a5 

1  35  24.8 

117.12 

28 

12  32  45.06  15.650 

2  22    2.5 

116.23 

28    0    2.6 

12  32  45.74 

15.675 

2  22    7J> 

116.41 

29 

12  38  59.18  15.528 

3    8  22.5 

115.41 

29    0    4.9 

12  39    0.44 

15.552 

3    8  31.9 

115.59 

30 

12  45  10.44  15.412 

3  54  21.5 

114.49 

30    0    7.1 

12  45  12.27 

15.435 

3  54  35.1 

114.66 

Oct.   1 

12  51  19.02  15.304 

4  39  57.2 

113.47 

1     0    9.3 

12  51  21.40 

15.326 

4  40  14.8 

113.63 

2 

12  57  25.10  15504 

5  25    7.4 

112.36 

2    0  11.5 

12  57  28.01 

15J225 

5  25  28.9 

112.52 

3 

13    3  28.85  15.111 

6    9  500 

111.17 

3    0  13.6 

13    3  32.28  15.132 

6  10  15.2 

111.32 

4 

13    9  30.46  15.025 

6  54     3.0 

109.90 

4    6  15.7 

13    9  34.40 

15.046 

6  54  31.8 

110.05 

5 

13  15  30.10  14.946 

7  37  44.8 

108.57 

5    0  17.8 

13  15  34.53  14.967 

7  38  17.0 

108.71 

6 

13  21  27.94  14.874 

8  20  53.8 

107.17 

6    0  19.8 

13  21  32.85  14.894 

8  21  29.2 

107.30 

7 

13  27  24.13  14.809 

9    3  28.5 

105.71 

7    0  21.8  13  27  29.51|  14.828 

9    4    6.9 

105.83 

8 

13  33  18.83  14.750 

9  45  27.4 

104.19 

8    0  23.8  13  33  24.67  14.769 

9  46    8.7 

104.31 

9 

13  39  12.19  14.697 

10  26  49.2 

102.62 

9    0  25.7 

13  39  18.49,  14.716 

10  27  33.2 

102.73 

10 

13  45    4.36, 14.651 

11     7  32.7 

101.00 

10    0  27.6 

13  45  11.12  14.669 

11     8  19.2 

101.10 

11 

13  50  55.48*  14.610 

11  47  36.6 

99.32 

11     0  29.5 

13  51     2.68  14.627 

11  48  i&.5 

99.42 

12 

13  56  45.65  14.572 

12  26  59.6 

97.59 

12    0  31.4 

13  56  53i29  14.590 

12  27  50.7 

97.68 

13 

14    2  34.98  14.539 

13    5  40.4 

95.81 

13    0  33.3 

14    2  43.06  14.558 

13    6  33.6 

i«5.89 

14 

14     8  23.57  14.510 

13  43  37.9 

93.98 

14    0  35.2 

14    8  32.09: 14.529 

13  44  33.01 

94.0ti 

15 

14  14  11.52  14.485 

14  20  50.9 

92.10 

15    0  37.1 

14  14  20.46  14.503 

14  21  47.8 

92.17 

16 

14  19  58.89' 14.462 

14  57  18.1 

90.17 

16    0  38.9  14  20    8.25 

14.460 

14  58  16.6 

90.23 

17 

14  25  45.73  14.441 

15  32  58.3 

88.18 

17    0  40.71 14  25  55.53 

14.459 

15  3;J  5H.2 

88  24 

18 

14  31  32.10  14.422 

16    7  50.2 

86.14 

18    0  42.6;  14  31  42.33 

14.440 

16    8  51.3 

86.19 

19 

14  37  18.0i;  14.403 

16  41  52.5 

84.05 

19    0  44.4  14  37  28.67 

14.421 

16  42  54.7 

84.09 

20 

14  43    3.46  14.384 

r 

17  15    3.9 

81.90 

20    0  46.2  14  43  14.54  14.401 

17  16    7.0 

81.93 

21 

14  48  48.44  14.364 

17  47  23.1 

79.69 

21     0  48.0  14  48  59.93  14.381 

17  48  26.8 

79.71 

22 

14  54  32.92  14.342 

18  18  48.5 

77.42 

22    0  49.8,  14  54  44.82  14.359 

18  19  52.7 

77.4*3 

2:) 

15    0  16.82  14.316 

18  49  18.8 

75.0*1 

23    0  51.6  15    0  29.13  14.333 

18  50  23.3 

75.10 

24 

15    6    0.06  14.286 

19  18  52.4 

72.70 

24    0  53.4.  15    6  12,77  14.302 

19  19  57.0 

72,70 

25 

15  11  42.51  14.250 

19  47  27.8 

70.24 

25    0  55.2  15  11  55.61  14.266 

1                                           . 

19  48  32.3 

70.23 

26 

15  17  24.02  14.207 

20  15    3.4 

67.71 

26    0  57.0'  15  17  37.50  14J223 

23  16    7.6 

67.6!) 

27 

15  23    4.40  14.156 

20  41  37.5 

65.12 

27    0  58.7  15  23  18.24  14.171 

.    20  42  41.1 

65.0!) 

28 

15  28  43.43  14.094 

21     7    8.5 

62.45 

28     1     0.4  15  28  57.60  14.108 

21     8  11.2 
21  32  36.1 

62.41 

29 

15  34  20.81  14.019 

21  31  34.5 

59.70 

29     1     2.1  15  34  35.-30  14.032 

59.65 

30 

15  39  56.22  13.929 

21  54  53.6 

56.88 

30    1     3.7  15  40  11.00  13.941 

21  55  5:t.8 

56.82 

31 

15  45  29.27  13.822 

22  17    3.9 

53.97 

31     1     5.3  15  45  44.31  13.832 

22  18    2.5 

53.9J 

32   15  50  59.52  13.695 

-22  38    3.5 

-50.98132    1     6.9  15  51   14.78  13.703 

-22  30    0.2 

-.•Wi.89 

MGRCURY,  1873.  SAi 
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VENUS,  18T3. 
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Date 
1873. 

FOB  WASHINGTON  MEAN  NOON. 

FOll  MERIDIAN  TRANSIT. 

1 

ApparcDt 

Asccuaion. 

•Diff.  for 
Ihour. 

Apparent 
DccliiiatiaD. 

Difffor 
1  boar. 

Monn  Time 
of'i'ranMt. 

Apparent 

Rifzht 
ABceusion. 

Diff.  for 
1  h.  of 

Long. 

1 

Apparent 
Declination. 

Diff.  for  • 

1  liourof  1 

Long.   , 

1 

h    m      8 

s 

O         /         // 

/# 

(1     li    ni 

li    m      N 

H 

a         /        // 

/# 

Mar.  I 

1  38  28.09 

+8.707 

+13    3    2.9 

466.43 

1     3     0.2 

1  38  54.22; +8.696' +13    6  22.1 

H  66.31 

2 

1  41  56.33 

S.{y4(i 

13  29  27.6 

65.64 

2    2  .59.7 

1  42  22.21 

8.6a^> 

13  32  44.0 

65.51 

3 

1  45  23.07 

8.583 

13  55  33.1 

64.82 

3    2  59.2 

1  45  48.6S 

8..571 

13  .58  46.4 

64.69  ■ 

4 

1  48  48.23 

8.515 

14  21  18.8 

63.98 

4    2  58.6 

1  49  13.56 

8.503 

14  24  29.(> 

63.^'> 

5 

1  52  11.74 

8.445 

14  46  43.8 

63.10 

5    2  58.0 

I  52  36.79 

6.433 

14  49  50.8 

62.97 . 

G 

1  55  33.53 

8.371 

15  11  47.5 

62.20 

6    2  57.5 

1  55  58.29 

8.358 
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20  39  14.4 

14.76 

24  21  13.7 

7  29  23.4 1   12.050 

2)  33  48.3 

15.98 

25     7  29  56.79;  12.044 

20  33    3.8 

16.13 

25  21  14.6 

7  34  12.72 

12.059 

23  27    8.2, 

17.36 

26     7  34  45.95' 12.052 

20  26  20.1 

17.51 

26  21  155 

7  39    2.21 

12.066 

20  19  55.1 

18.73 

27     7  39  '35  29'  12.060 

20  19    3.5 

18.88 

27  21  16.4 

7  43  51.85  12.071 

20  12    8.9 

20.09 

2^     7  44  24.76  12.064 

20  11  13.9     20.24 

28  21  17.2 

7  48  41.58.  12.073 

20    3  49.9. 

21 .45 

89     7  49  14.32  12.066 

20    2  51.5'    21.59 

29  21  18.1 

7  53  31.36 

12.076 

19  54  57.9 

22.82 

30     7  54    3.93'  12.068 

19  53  56.2|    22.96 

30  21  19.0 

7  58  21.17 

12.075 

19  45  33.2 

24.19 

31'   7  58  53.55'.  12.067 

+19  44  28.2'  -24.33  31  21  19.9!   8    3  10.961  12.073 

+19  35  35.8 

-25.56 

356  VENUS,  18T3. 


VENUS,  1873 


357 


Dftte. 
1973. 

FOR  WxVSHIXGTON  MEAN  XOON. 

FOR  MERIUIAX  TRANSIT. 

^RW"*     Diflffor 
Kiglit       ,  1  j^  ^ 

AnccuBion.    | 

Apparent 
Deciiiuition. 

Diff.for 
1  hour. 

Mean  Time 
of  TraD»it. 

d     li    ill 

Apmrent/ 

Right 
ABceziHioD. 

Diff.  for 
1  h.  of 

LODg. 

Apparent 
DpclinatioD. 

Diff.  for ' 

1  hour  of  1 

L<ui*;.    1 

h      111        H               H 

0       *       n 

^/t 

h      IQ         R 

H 

0      1     It 

/< 

Not,  I 

12  47  27.36,  11.42H 

-  3  18     8.8 

-71.58 

1  22     3.8 

12  51   39.65 

1 1 .448 

-  3  44  27.6 

-71.53 

2 

12  52     l.Hl   11.444 

3  46  46.0 

71.49 

2  22     4.4 

12  56  14.61  11.466 

4  13    3.1 

71.41 

3 

12  56  36.68  11.463 

4  15  20.5 

71.36 

3  22    5.1 

13    0  50.03  11.486 

4  41  35.4 

71.26 

4 

13     1   12.01  11.4r^3 

4  43  51.7 

71.21 

4  22    5.7 

13    5  25.93 

11. .507 

5  10    3.5 

71.07 

r> 

13    5  47.83  11.504 

5  12  18.7 

71 .02 

5  22    6.4 

13  10    2.35 

11. .529 

5  38  26.8 

70.85 

G 

13  10  24.17;  11.526 

5  40  40.8 

70.80 

6  22    7  0 

13  li  39.34 

1 1 .553 

6    6  44.7 

70.61  , 

7 

13  15     1.07  11.550 

6    8  57.4 

70.55 

7  22    7.7 

13  19  16.93  11. .579 

6  34  56.2 

70.33 . 

ti 

13  19  38.58 

1 1 .576 

6  37    7.6 

70.27 

8  22    8.4 

13  23  55.17 

11.697 

7    3  00.5 

70.01 

9 

13  34  16.73 

11.604 

7    5  10.5 

69.95 

9  22    9.1 

13  28  34.07 

11.636 

7  30  57.0 

69.67 

10 

13  28  55.55 

11.632 

7  33    5.5 

69.61 

10  22    9.8 

13  33  13.68 

11.666 

7  58  44.9 

69.30 

1        u 

13  33  35.08 

11.662 

8    0  51.9 

69.23 

11  22  10.6 

13  37  54.04 

1 1 .698 

8  26  23.5 

68.89 ' 

12 

13  38  15.35 

11-694 

8  28  28.9 

68.82 

12  22  11.3 

13  42  35.17 

11.731 

8  53  51.8 

68.45 

13 

13  42  56.39 

11.727 

8  55  55.6 

68.38 

13  22  12.1 

13  47  17.10 

11.765 

9  21     9.2 

67.97 

1         H 

13  47  38.23 

11.761 

9  2:i  11.3 

67.90 

14  22  12.8 

13  51  59.86 

11.800 

9  48  14.8 

67.47 ; 

15 

13  52  20.91 

11.796 

9  50  15.1 

67.39 

15  22  13.6 

13  56  43.45? 

11.836 

10  15    7.8 

66.92, 

IG 

13  57    4.44 

11.832 

10  17    6.2 

66.84 

16  22  14.4 

14     1  27.99 

11.874 

10  41  47.3 

66.34' 

17 

14     1  48.86 

11.870 

10  43  43.8 

66.26 

17  22  15.2 

14     6  13.41 

11.913 

11     8  12.5 

65.73 

1« 

14    6  34.19 

II.IMIO 

11  10    7.1 

65.05 

18  22  16.0 

14  10  59.7i) 

11.953 

11  34  22.8 

65.10 

•I'J 

14  11  20.47 

11.950 

11  36  15.4 

65.01 

19  22  16.9 

14  15  47.13 

11.994 

12    0  17.2 

64.41 

;      20 

14  16    7.71 

11.990 

12    2    7.7 

64.32 

20  22  17.8 

14  20  35.45 

12.035 

12  25  55.0 

63.70 

21 

14  23  55.93 

12.031 

12  27  43.3 

63.61 

21  22  18.6 

14  25  24.79 

1*I077 

12  51   15.2 

62.95 

22 

14  25  45.17 

12.073 

12  53    1.3 

62.86 

22  22  19.5 

14  33  15.17 

12.121 

13  16  17.0 

62.18: 

23 

14  30  35.44 

12.117 

13  18    0.9 

62.08 

23  22  20.4 

14  '35    6.61 

12.166 

13  40  59.8 

6l.:i6. 

24 

14  :i5  26.77 

12.161 

13  42  41.4 

61.26 

24  22  21.4 

14  39  59.12 

12.211 

14     5  22.7 

6  ).52 

1         25 

14  40  10.17 

12.206 

14     7    1.9 

60.42 

25  22  22.3 

14  44  52.73 

12.257 

14  29  24.8 

59.63 

26 

14  45  12.66 

12.252 

14  31*   1.6 

59.53 

26  22  23.3 

14  49  47.45 

12.303 

14  53    5.3 

58.72 

27 

14  50    7M6 

12.298 

14  54  39.7 

58.62 

27  22  24.3 

14  54  43.30 

12.351 

15  16  23.4 

57.77 1 

28 

14  55    2.99 

12.346 

15  17  55.4 

57.67 

28  22  25.3 

14  59  40.32 

12.400 

15  39  18.6 

5(>.80 ! 

29 

14  59  59.88 

12.394 

15  40  480 

56.69 

29  22  26.3 

15    4  38.51 

12.448 

16    1  49.8 

55.78 

30 

15    4  57.93 

12.442 

16    3  16.7 

55.67 

30  22  27.4 

15    9  37.85 

12.497 

16  23  56.3 

54.73 

Dec.  1 

15    9  57.13 

12.491 

16  25  20.6 

54.62 

1  22  28.4 

15  14  38.37 

12.557 

16  45  37.3 

53.66 

2 

15  14  57.50 

12.540 

16  46  59.0 

53.55 

2  22  29.5 

15  19  40.08 

12.597 

17    6  52.2 

52.55 

3 

15  19  59.06 

12.590 

17    8  11.2 

52.44 

3  22  30.6 

15  24  43.00 

12.647 

17  27  40.0 

51.41 

4 

15  25     1.82 

12.640 

17  28  56.4 

51.30 

4  22  31.7 

15  29  47.12 

12.697 

17  48    0.0 

50.23 

5 

15  30    5.78 

12.690 

17  49  13.7 

50.12 

5  22  32  9 

15  34  52.45 

12.747 

.18    7  51.5 

49.03 

6 

15  35  10.94 

12.740 

18    9    2.5 

48.92 

6  22  34.0 

15  39  58.98 

12.797 

18  27  13.7 

47.79 

7 

15  40  17.30 

12.790 

18  28  22.0 

47.68 

7  22  35.2 

15  45    6.72 

12.847 

18  46    5.8 

46.53 , 

6 

15  45  24.86 

12.839 

18  47  11.4 

'  46.42 

8  22  36.4 

15  50  15.65 

12.897 

19    4  27.3 

45  23 

0 

15  50  33.60 

12.8«9 

19    5  30.1 

45.12 

9  22  37.7 

a  5  55  25.79 

12.946 

19  22  17.1 

43,89 

1          10 

15  55  43.54 

12.939 

19  23  17.2 

43.78 

10  22  38.9 

16    0  37.10 

12.995 

19  39  34.7 

42.53 

11 

16    0  54^5 

12.987 

19  40  32.0 

42.42 

11  22  40.2 

16    5  49.57 

13.043 

19  ^  19.2 

41.15 

12 

16    6    6.91 

13.035 

19  57  13.8 

41.04 

12  22  41.5 

16  11     3.19 

13.091 

2)  12  30.1 

39.73 

13 

16  11  20.31 

13.081 

20  13  22.0 

39.62 

13  22  42  8 

16  16  17.92 

13.137 

21  28    6.8 

38.2H 

14 

16  16  34.82 

13.127 

20  28  55.9 

38.18 

14  22  44.1 

16  21  33.75 

13.182 

20  43    8.4 

36.81 

15 

16  21  50.42 

13.172 

20  43  54.8 

36.70 

15  22  45.4 

16  26  50.65'  13.226 

20  57  34.2 

35.31 

IG 

16  27    7.08 

i:V216 

20  58  17.9 

35.20 

16  22  46.h!  16  32    H.6),  13.270 

21  11  23.5 

3378 

17  :  IG  3-2  24.78 

13.259 

21   12    4.6 

33.67 

17  22  48.2;  16  37  27.57  13.311 

21  24  36.0 

02  22 

H 

16  37  43.4!) 

13.300 

21  25  14.4 

32.12 

18  22  49.61 16  42  47.50h3.350 

21  37  10.8 

30.6'> 

10 

16  43    3.16 

13.339 

21  37  46.7 

30.55 

19  22  51.0 

16  48    8.37  13.389 

,    21  49    7.6 

29.05 

2J 

16  48  23.76 

13.;y77 

21  49  40.9 

28.95 

20  22  52.4 

16  53  30.12  13.425 

22    0  25.6 

27.42 

21 

16  53  45.24 

13.413 

22    0  56.1 

27.32 

21  22  53.8'  16  58  52.74,  13.460 

22  11     4.4 

25.78 

22!lG5f)    7.5^113.44'^ 

22  1 1  32.7 

25.68 

22  22  55.2  17    4  16.17'  13.494 

22  21     3.5 

24.12 

2:1 

17     4  30.72  13.482 
17    9  54.62  13.511 

22  21  29.4 

24.02 

23  22  56.7;  17    9  40:«i  13.526 

22  30  22.2 

22.43 

24 

22  30  45.8 

22.34 

24  *?9,  58.2  17  15    5  27  1 3.5.54 

22  39    0:.) 

20.73 

t          25    17  15  19.23  13.539 

22  39  21.6 

2J.64 

25  22  59.7  17  20  30.85  13.579 

22  46  57.4 

19.01 

1         2G   17  20  44.50  I3.5GG 

22  47  16.4 

1H.92 

26  23     1.2  17  25  57.03  13.6)3 

22  54  13.( 

17  2^ 

'         27    17  26  10.37, 13.59f) 

22  54  29.9 

17.19 

27  23    2.7  17  31  23.77  13.625 

'    23    0  46  H 

I5..'.2 

2-4!  17  31  36.79  13.612 

.23    1     1.6 

15.44 

28  23    4.2il7  36  51.01  13.645 

23    6  38.6 

13.76 

2*.).  17  37    3.71  13.631 

23    6  51  3 

13.6H 

2i)  23    5.71  17  42  18.72  13.663 

23  11  47.8 

12.00 

31    17  42  31.09!  13.649 

23  11  58.6 

1 1 .92 

30  23    7.2.  17  47  46  82  13.678 

23  16  14.3 

10  21 

31  J  17  47  5d.«5.  13.661 

23  16  23.3 

10.14 

31  23    8.7  17  53  15.27  13.6')1 

2:1  19  58.0 

8.42 

32   17  53  26  iK)  13.677 

-23  20    5.2 

-  8.:i5M«  23  10.3  17  58  44.00  13.702 

-23  22  58.7 

-  6.62 

S5S  MARS,  1873. 


JUARS,  1873. 
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Date. 


FOR  WASHLNOTOJf  MEAN  NOON. 


Mar.  1 

2 
3 
4 


5 


6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

V.} 
20 

21 
22 
23 
24 
25 

26 
27 
28 
2i) 
30 
31 

Apr.  1 
2 
3 

4 
5 

6 

7 

6 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Apparent 
Aaccn«ion. 


Dlff  for     Apparent 


li    111 
44 
45 

1? 

47 

48 
49 
49 
50 
50 

51 
51 
52 
52 
52 


48.13 
37.01 
23.79 
8.42 
50.87 

31.09 
9.04 
44.68 
17.97 
48.86 

17.30 

43.25 

667 

27.49 
45.68 


53  1.17 
53  13.93 
53  2:i91 
53  31.06 
53  35.34 

53  36.70 
53  35.10 
53  30.51 
53  22.89 
53  12.23 

52  58.49 
52  41.64 
52  21.68 
51  58.61 
51  32.41 
51     3.10 

50  30.70 
49  55.23 
49  16.71 
48  35.16 
47  50.60 


47 

46 
45 
44 
43 


3.08 
12.65 
J  0.35 
23.23 
24.36 


42  22.81 

41  18.65 

40  11.97 

39  2.84 

37  51.35 

36  37.61 

35  21.74 

M  3.86 

32  44.09 

31  22.56 


29 
28 
27 
25 
24 

22 

21 
19 
16 
16 
15 


1  hour. 


DcciuiAUon. 


59.42 
34.8:? 
8.9.'> 
41.94 
13.98 

45.25 

15.94 

46.22 

16.2i), 

46.:«| 

I6.53: 


+2.079 
1.993 
1.905 
1.815 
1.723 

1 .629 
1.533 
1.436 
1.337 
1336 

1.133 
1.029 
O.J>22 
0.813 
0.702 

0.589 
0.474 
0.357 
0.238 
4O.II8 

-0.005 
0.129 
0.254 
0.381 
0.508 

0.637 
0.767 
0.896 
1.026 
1.157 
1J286 

1.414 
1.542 
1.66r? 
1.794 
1.918 

2.041 
2.161 
2.280 
2.396 
2.509 

2.619 
2.r26 

2.d:w) 

2.930 
3.026 

3.117 
3.204 
3.2ao 
3.361 
3.431 

3.495 
3.5^ 
3.603 
3.616 
3.682 

3.710 
3.731 
3.744 
3.749 
3.746 
-3.735 


o 
3 

3 

3 

3 

4 


3 
3 
2 
2 
2 
2 


48 


56 

59 

3 

6 

9 

12 

14 

17 

19 
22 
24 
26 
27 


46.4 
35.0 
14.3 
44.4 
5.3 

16.8 

19.0 
11.7 

55.0 

28.8 

7.9 
12.9 

8.2 
53.6 


29  28.9 

30  54.1 

32  9.2 

33  13.9 

34  8.2 

34  52.0 

35  25.2 
35  47.6 

35  59.3 

36  0.1 


35 
35 
34 
34 
33 
32 


21 
19 
17 
14 
11 


49.9 
28.7 
56.5 
13.2 
19.0 
13.9 


30  57.8 
29  30.9 
27  53.1 
26  4.6 
24    5.5 


55.8 
35.6 
5.1 
24.4 
33.6 


8  33.0 

5  22.6! 

2    2.7 

58  33.5 

54  55.4 


3  51 
3  47 
3  43 
3  38 
3  34 

3  30 
3  25 
3  21 
3  16 
3  11 


5 
2 
57 
52 
47 
42 


8.6 
13.3 

9.9 
58.9 
40.6; 

15.71 
44.7 
8.3 
26.9 
41.3 

52.1 
0.1 
6.1 
10.9 
15.2] 
19.H 


Diff.for 
1  hoar. 


-  9.71 
9.33 

8.95 
8.56 
8.17 

7.78 
7.39 
7.00 
6.61 
6.21 

5.81 
5.41 
5.01 

4.60 

4.18 

3.76 
3.34 

2.91 

2.48 
2.04 

1.60 
1.16 
0.71 

-  0.26 
■f  0.20 

0.65 
1.11 
1.57 
2.03 

2.49 
2.94 

3.40 
3.85 
4.30 
4.74 
5.18 

5.62 
6.06 
648 
6.90 
732 

7.73 
8.13 
8.52 
8.90 
9.27 

9.63 

9.1»7 
10.30 
10.61 
10.90 

11.17 
11.41 

11.6:) 

1 1  .H2 
1 1 .98 

12.11 
12.21 
1 2.2-^ 
1231 

12  32 
♦12  29 


FOR  MERIDIAN  TRANSIT. 


Moan  Timo 
ofTraoftiL 


Apparent 

Ri^Elit 
Ascension. 


Diff.  for 
1  h.  of 
Lon2. 


ll 

h  m 

:  I 

1 

16  4.4,14 

2 

16  1.3,14 

3 

15  58.1 

4 

15  54.9 

5 

15  51.6 

6 

15  48.3 

'  14 

7 

15  45.0 

8 

15  41.7 

9 

15  38.3 

10 

15  34.8 

11 

15  31.3 

12 

15  27.8 

13 

15  24.2 

14 

15  20.6 

15 

15  16.9 

16 

15  13.2 

17 

15  J).5 

18 

15  5.7 

19 

15  1.9 

20 

14  58.0 

21 

14  54.0 

22 

14  50.0 

23 

14  46.0 

24 

14  41.9 

25 

14  37.8 

26 

14  33.6 

27 

14  29.3 

28 

14  25.0 

29 

14  20.7 

30 

14  16.3 

31 

14  11.9 

1 

14  7.4 

2 

14  2.8 

3 

13  58.2 

4 

13  53.5  14 

5 

13  48.9  14 

6 

13  44.1 

14 

7 

13  39.3 

14 

8 

13  34.5 

14 

9 

13  29.6  14 

10 

13  24.7  14 

11 

13  19.71 14 

12 

13  14.7:  14 

13 

13  9.6  14 

14 

13  4.5  14 

15 

12  59.4. 14 

16 

12  54.2  14 

17 

12  49.0 

14 

18 

12  43.8  14 

19 

12  3H.5  14 

20 

12  33.2  14 

21 

12  27.9  14 

22 

12  22.5  14 

2^ 

12  17.2  14 

24 

12  11.8  14 

25 

12  6.4  14 

26 

12  1.0  14 

27 

11  5.V6  14 

28 

11  50.1  14 

29 

11  44.7  14 

30 

11  39.3;  14 

31 

11  33.9 

14 

ni 
45 
46 
46 
47 
48 

48 
49 
50 
50 
51 


21.101+2.017 

8.48;    1.930 

53.7:5:    1.841 


36.82 

17.70 

56.34 

32.69 

6.72 

38.37 

7.60 


51  34.37 

51  58.6:? 

52  20.33 
52  39.43 

52  55.86 

53  9..58 
53  20.56 
53  28.74 
53  34.08 
53  36.53 


53 
53 
5:1 
53 
53 


36.06 
32.62 
26.18 
16.73 
4.22 


52  48.63 
52  29.96 
52  8.19 
51  43.32 
51  15.36 
50  44.31 

50  10.20 

49  33.05 

48  52.891 

48  9.73' 

47  23.61' 

46  34.58 
45  42.67 
44  47.95 
43  50.471 
42  50.29! 


41 
40 
39 
38 
37 


47.49| 
42.1 61 
34.36; 
24.18! 
11.72 


:i5  57.09 
34  40.40 
33  21.78 
32  1.36 
30  39.27 

29  15.66 
27  50.70 
26  24.53 
24  57.32 
23  2:>.28 

22  0.5H 
2.)  31.:J!» 
19  1.H9 
17  :J2.26 
16    2.6.» 

14  :w.:w 


1.750 
1.657 

1.562 
1.466 
1.369 
1.269 
1.167 

1 .063 
0.958 
0.850 
0.740 
0.628 

0.515 
0.399 
0.282 
0.162 
+0.041 

-0.081 
0.206 
0.331 
0.4.57 
0.585 

0.714 
0.642 
0.972 
1.101 
1.229 
1.358 

1.485 
1.611 
1.7:i6 

1.860 
1.982 

2.103 
2.222 
2.338 
2.452 
2.562 

2.670 
2.774 
2H75 
2.972! 
3.065 

3.153 
3.236 
3.31 4| 
3.:W6 
3.453 

3.513 

XiiVA 
3.6.V2 
3.68:J 

3.707 
3.724 
3.7:J3 
3.7:J5 
3.728 
-3.713 


Apparent 
Dfciinatiou. 


o 

3 
3 
3 


51 
55 

58 
1 


8  17.8 
11  13.4 
13  59.5 
16  36.3 
19    3.7 

21  21.4 
23  29.6 
25  28.11 

27  16.8 

28  55.5 


30  24.1 

31  42.7 

32  51.1 

33  49.1 

34  36.8 

35  13.9 
35  40.3 

35  56.1 

36  1.1 
35  55.2 

35  38.4 
35  10.6 
34  31.8 
33  42.1 
32  41.6 
31  30.2 

30  8.0 
28  35.0 
26  51.3 
24  57.0 
22  52.1 

20  36.8 
18  11.2 
15  35.4 
12  49.6 
9  53.9 

6  48.4 

3  :)3.4 

0  9.1 

56  :«5.8! 

52  53.7 


49 
45 
40 
36 
32 

27 
23 

18 

14 

9 

4 

59 
54 
4!) 
44 


Diff.for 

1  hour of 

Long. 


2O.5I 
2.4 
35.1 

58.7 
12.9 


3.1 

4.3 

57.7 

43.7 

22.^ 

55.7 

22.' I 

44.H 

22. 

15.8{ 

26.2! 

:m*j 

4J.6 
46.2 

r  I  *' 
Til.tf 


2  :)9  57.9' 


-  9.44 
9.C6 
8.67 

8.29 
7.90 

7.51 
7.12 
6.73 
6.34 
5.94 

5.54 
5.14 
4.73 
4.31 
3.90  j 

3.48 1 

3.C6 

2.631 

2Jli0 

1.77 

1.33 

0.88 

-  0.43 
+  0.02 

0.47 

0.93 
1.39 
1.84 
2.30 
2.75 
3.20 

3.65 
4.10 
4.54 
4.!W , 
5.42 1 

5.85 
6.28 
6.70 
7.11 
7.53 

7.93 
8.32 
8.70 
9.07 
9.43 

9.78 
10.11 
10.43 
10.73 
1 1  .(M) 

11.25 
I1.4S 
11.69 
11.8<i 

12.00 

12.12 
12.2) 
12.25 
12.27 
12.26 
+12.21 
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Date. 
1878. 

FOB  WASHINGS 

X)N  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Uisbt 
Aaceusion. 

Diff.  for 
Ibour. 

Apparent 
Declination. 

Diff.  for 
llMmr. 

Mean  Timo 
of  Transit 

Apparent 

Kigbt 
Ascension. 

^Diff.for 
1  b.  of 
Long. 

1 
1 

Apnarent 
Deciinatioo. 

0      /     // 

Diff.  for 

1 boarof 

Long. 

h    m      H 

s 

0      /     // 

ti 

a 

h    m 

'    h    m      H 

1     » 

It 

My  1 

13  55  54.71 

+2.666 

-13  18  20.6 

-17.66 

1 

7  15.8 

13  56  14  18  42.68<^ 

-13  20  29.3 

-17.75 

,          2 

13  56  5D.81 

2.75H 

13  25  29.2 

18.04 

2 

7  12.9 

13  57  19.81 

2.780 

13  27  39.7 

18.12 

1           3 

13  58    7.1U 

2.848 

13  32  46.6 

18.41 

3 

7  10.1 

13  58  2X62 

2.870 

13  34  58.9 

18.48; 

4 

13  51)  16.53 

2.937 

13  40  12.6 

18.76 

4 

7    7.4 

13  59  37.55 

•   2.957 

13  42  26.5 

18.82 

5 

14    0  28.07 

3.024 

13  47  46.8 

19.09 

5 

7    4.6 

14    0  49.57 

3.044 

13  50    2.2 

19.15 

1 

6 

14    1  4\.&) 

3.110 

13  55  28.8 

19.41 

6 

7    1.0 

14    2    3.65 

3.129 

13  57  45.6 

19.46 

7 

14    2  57.34 

3.195 

14    3  16.3 

19.72 

7 

6  59.3 

14    3  19.75 

3.212 

14    5  36.1 

19.77 

1        e 

U    4  15.00 

3,277 

14  11  15.1 

20.02 

8 

6  56.6 

14    4  37.83 

3.294 

14  13  34.4 

20.06. 

1           9 

14    5  34.62 

3.358 

14  19  18.9 

20.30 

9 

6  54.0 

14    5  57.87 

3.375 

14  21  39.2 

20.34 

10 

14    6  56.18 

3.438 

14  27  29.3 

20.57 

10 

6  51.4 

14     7  19.84 

3.455 

14  29  50.6 

20.61 

11 

14    8  10.65 

3.5  J  7 

14  35  46.1 

20.83 

11 

6  48.9 

14    8  43.70 

3.533 

14  38    6.3 

20.86 

1*2 

14    9  45.00 

3.595 

14  44    9.0 

21.07 

12 

6  46.4 

14  10    9.42 

3.610 

14  46  32.0 

21.11 

13 

14  11  12.20 

3.671 

14  52  37.6 

21.31 

13 

6  43.9 

14  11  36.99 

3.686 

14  55    1.3 

21.34 

14 

14  12  41.22 

3.746 

15     1  11.8 

21.54 

14 

6  41.5 

14  13    6.36 

3.761 

15    3  36.1 

21.56 

15 

14  14  12.03 

3.821 

15    9  51.2 

21.75 

15 

6  39.1 

14  14  37.52 

3.835 

15  12  16.0 

21.77 1 

16 

14  15  44.63 

3.895 

15  18  35.5 

21.95 

16 

6  36.7 

14  16  10.45 

3.909 

15  21     0.8 

21.97 

1          17 

14  17  18.99 

3.968 

15  27  24.6 

22.14 

17 

6  34.3 

14  17  45.14 

3.981 

15  29  60.3 

22.16 

18 

14  18  55.10 

4.040 

15  36  18.3 

22.33 

18 

6  32.0 

14  19  21.56 

4.053 

15  38  44.3 

22.34 

]{) 

14  20  32.92 

4.111 

15  45  16.2 

22.50 

19 

6  29.7 

14  20  59.69 

4.124 

15  47  42.5 

22.51 

1^0 

14  22  12.44 

4.182 

15  54  18.2 

22.66 

20 

6  27.4 

14  22  39.51 

4.194 

15. 56  44.7 

22.67 

21 

14  23  53.65 

4.252 

16    3  24.0 

22.82 

21 

6  25i2 

14  24  21.01 

4.264 

16    5  50.6 

22.82 

22 

14  25  36.54 

4.321 

16  12  33.4 

22.96 

22 

6  23.0 

14  26    4.18 

4.333 

16  15    0.1 

22.96 

23 

14  27  21.08 

4.390 

16  21  46.1 

23.10 

23 

6  20.8 

14  27  48.99 

4.401 

16  24  12.8 

2:1.09 

24 

14  29    7.24 

4.457 

16  31     1.9 

23.22 

24 

6  18.6 

14  29  35.42 

4.468 

16  33  28.5 

2:1.21 

25 

14  30  55.02 

4.524 

16  40  20.4 

23.32 

25 

6  16.5 

14  31  23.46 

4.535 

16  42  46.9 

23.32 

26 

14  32  44.39 

4.590 

16  49  41.4 

23.42 

26 

6  14.4 

14  33  13.08 

4.600 

16  52    7.6 

23.41 

27 

14  34  35.34 

4.655 

16  59    4.7 

23.51 

27 

6  12.3 

14  35    4.27 

4.665 

17    1  30.6 

23.50 

2d 

14  36  27.84 

4.719 

17    8  30.0 

23.59 

28 

6  10.2 

14  36  57.01 

4.729 

17  10  55.6 

23.58 

29 

14  38  21.87 

4.783 

17  17  67.0 

2:1.65 

29 

6    8.2 

14  38  51.27 

4.792 

17  20  22.2 

23.64 

30 

14  40  17.41 

4.845 

17  27  25.3 

23.70 

30 

6    6.2 

14  40  47.03 

4.854 

17  29  60.0 

23.68 

31 

14  42  14.44 

4.907 

17  36  54.7 

23.74 

31 

6    4.2 

14  42  44J27 

4.915 

17  39  18.9 

23.72 

Aoff.  1 

14  44  12.93 

4.967 

17  46  24.9 

23.77 

1 

6    2.2 

14  44  42.96 

4.975 

17  48  48.5 

23.75 

*2 

14  46  12.86 

5.026 

17  55  55.8 

23.79 

2 

6    0.3 

14  46  43.09 

5.035 

17  58  18.7 

23.76 

3 

14  48  14.21 

5.085 

18    5  26.9 

23.80 

3 

5  58.4 

14  48  44.63 

5.094 

18    7  49.0 

23.76 

4 

14  50  16.97 

5.144 

18  14  57.9 

23.79 

4 

5  56.5 

14  50  47.58 

5.152 

18  17  19.2 

23.75 

5 

14  52  21.12 

5J302 

18  24  28.5 

23.76 

5 

5  54.6 

14  52  51.91 

5iW9 

18  26  48.9 

23.73 

6 

14  54  26.65 

5.258 

18  33  58.5 

23.73 

6 

5  52.8 

14  54  57.61 

5.265 

18  36  18.0 

23.70 

7 

14  56  33.52 

5.314 

18  43  27.6 

23.69 

7 

5  51.0 

14  57    4.65 

5.321 

18  45  46.2 

23.65 

8 

14  58  41.73 

5.370 

18  52  55.7 

23.64 

8 

5  49.2 

14  59  13.02 

5.376 

18  55  13.2 

23.60 

9 

15    0  &1J27 

5.425 

19    2  22.4 

23.58 

9 

5  47.4 

15    1  22.72 

5.432 

19    4  38.9 

23.54 

10 

15    3    2.14 

5.480 

19  11  47.4 

23.50 

10 

5  45.6 

15    3  33.74 

5.486 

19  14    2.8 

23.46 

11 

15    5  14.30 

5.534 

19  21  10.5 

23.42 

11 

5  43.9 

15    5  46.06 

5.540 

19  23  24.7 

23.37 

12 

15    7  27.76 

5.587 

19  30  31.5 

23.33 

12 

5  42.2 

J5    7  59.67 

6.594 

19  32  44.5 

23  28 

13 

15    9  42.51 

5.641 

19  39  50.2 

23.22 

13 

5  40.5 

15  10  14.56 

5.647 

19  42    1.9 

23.171 

14 

15  11  58.53 

5.694 

19  49    6.3 

23.11 

14 

5  38.8 

15  12  30.72 

5.700 

19  51  16:8 

23.06 

15 

15  14  15.81 

5.746 

19  58  19.6 

22.99 

15 

5  37.2 

15  14  48.14 

5.752 

20    0  28.7 

22.93 

16 

15  16  34.34 

5.798 

20    7  29.7 

22.86 

16 

5  35.6 

15  17    6.81 

5.804 

20    9  37.4 

92.80 

17 

15  18  54.14>    5.851 

20  16  36.6 

22.72 

17 

5  34.0 

15  19  26.74 

5.856 

20  18  42.9 

22.66 

18 

15  21  15.18'   5.903 

20  25  40.0 

22.57 

18 

5  32.4 

15  21  47.91 

5.908 

20  27  44.9 

22.51 

10 

15  23  37.46    5.954 

20  34  39.7 

22.41 

19 

5  30.8!  1^  24  10.32 

5.959 

20  3&  43.1( 

22.34 

20 

15  26    0.97    6.005 

20  43  35.4 

22.23 

20 

5  29.3.  15  26  33.96 

6.010 

20  45  37.3 

22.17 

21 

15  28  25.70;   6.056 

20  52  26.8 

22.05 

21 

5  27.7 

15  28  5H.81 

6.061 

20  54  27.2 

21.99 

22 

15  30  51.65    6.106 

21     1  13.8 

21.87 

22 

5  26.2 

15  31  24.88 

6.111 

21     3  12.6 

21.80 

23 

15  33  18.80    6.156 

21     9  56.2 

21.67 

23 

5  24.7  15  33  52.15 

6.161 

21  11  53.3 

21.60 

24 

15  35  47.14    6.205 

21  18  33.7 

21.45 

24 

5  2:1.3  15  36  20.61 

6.210 

21  20  29.1 

21.38 

25 

15  38  16.651   6i254 

21  27    5.9 

21  j» 

25 

5  21.8  15  38  50i23 

6.258 

21  28  59.6 

21.16 

26 

15  40  47.33'   6.302 

21  35  32  6 

20.99 

26 

5  20.4  15  41  21.01 

6.306 

21  37  24.6 

1 
20.92 

27 

15  43  19.15    6.350 

21  43  53.5 

20.75 

27 

5  19.0  15  43  52.94 

6.354 

21  45  43.7 

20.67 

28 

15  45  52.11     6.397 

21  52    8.4 

20.49 

28 

5  17.6  15  46  26.00 

6.401 

21  53  66.7 

20.42  > 

2J> 

15  48  26.18    6.443 

22    0  17.1 

20.23 

29 

5  16.2'  15  49    0.17 

1   6.447 

22    2    3.6 

20.15 

30 

15  51     1.36    6.489 

22    8  19.3 

19.96 

30 

5  14.9  15  51  35.44 

,   6.492 

22  10    3.9 

19.87 

31 

15  53  37.63  ^6.534 

-22  16  14.8 

-19  67131 

5  13.&15  54  UJSXy 

146.537 

-22  17  57.4 

.  -19.59 : 

46 
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MARS,  1878. 


Dnte. 
1878. 

FOR  WASHXNGTOK  MEAX  NOON. 

FOR  MERIDTAN  TRANSIT. 

I 

Apparent 

Bight 
AKenaioc. 

Diff.fop 
Ibonr. 

1 

Apparent 
DeclinatioD. 

Difflfor 
Ihonr. 

Mean  Time 
of  TranaiU 

Apparent 

Rij^ht 
Asceoftion. 

Biff,  for 
1  h.  of 
Long. 

Apparent 
DecllnatioD. 

Dfff.for 

ItMQrof 

Long. 

h    m     B 

8 

-22  24     ^'.3 

II 

a 

h    m 

h    m      a 

a 

Q              f             ## 

jy 

Septl 

15  56  14.98 

46.578 

-19.37 

1 

5  12.3 

15  56  49.24 

46.582 

-22  25  43.9 

-1959 

2 

15  58  53.39 

6.622 

22  31  44.4 

19.06 

2 

5  11.0 

15  59  27.73 

6.626 

22  33  23.0 

18.9« 

3   16     1  32.U4 

6.665 

22  39  18.1 

18.74 

3 

5    9.7 

16  2  laa 

6.(i69 

22  40  54.6 

16.66 

4   16    4  13.33 

6.708 

22  46  44.0 

18.41 

4 

5    8.4 

16    4  47.83 

6.711 

22  48  18.4 

18.32 

5 

16    6  54.83 

6.750 

22  54     1.8 

18,07 

5 

5    7.2 

16    7  29.41 

6.753 

22  55  34.1 

17.9d 

6 

16    9  37.34 

6.792 

23    1  11.3 

\11^ 

6 

5    5.9 

16  10  12.00 

6.795 

23    2  41.5 

17.63 

7 

16  12  20.85 

6.833 

23    8  12.4 

17.37 

7 

5    4.7 

16  12  55.58 

6.836 

23    9  40.4 

175^ 

8 

16  15    5.34 

6.874 

23  15    4.9 

17.00 

8 

5    3.5 

16  15  40.14 

6.877 

23  16  30.7 

16.91 

9 

16  17  50.81 

•6.915 

23  21  4cf.5 

16.63 

9 

5    2.3 

16  18  25.67 

6.917 

23  23  12.1 

16.54 

10 

16  20  37.24 

6.954 

23  28  22.9 

16.24 

10 

5    1.2 

16  21  12.17 

6.957 

23  29  44.3 

16.15 

11 

16  23  24.62 

6.994 

23  34  48.0 

15.85 

11 

5    0.0 

16  23  59.62 

6.997 

23  36    7.1 

15.75' 

12 

16  26  12.95 

7.033 

23  41     3.6 

15.45 

12 

4  58.9 

16  26  48.01 

7.036 

23  42  20.4 

1535 

13 

16  29    2.20 

7.071 

23  47    9.5 

15.04 

13 

4  57.8 

16  2<)  37.32 

7.074 

23  48  2:1.9 

]4.<M 

14 

16  31  52.38 

7.110 

23  53    5.4 

14.62 

14 

4  56.7 

16  32  27.56 

7.112 

23  54  17.5 

14.52 

15 

16  34  43.48 

7.148 

23  58  51.2 

14.20 

15 

4  55.6 

16  35  18.71 

7.150 

24     0    0.9 

14.10 

16 

16  37  35.48 

7.185 

24    4  26.7 

13.76 

16 

4  54.5 

16  38  10.77 

7.188 

24    5  34.0 

13.66 

17 

16  40  28.37 

7.222 

24    9  51.6 

13.31 

17 

4  53.5 

16  41     3.72 

7.225 

24  10  56.5 

1351 

18 

16  43  22.15 

7.259 

24  15    5.7 

12.86 

18 

4  52.4 

16  43  57.55 

7.261 

24  16    ^St. 

12-76 

19 

16  46  16.81 

7.295 

24  20    8.9 

12.40 

19 

4  51.4 

16  46  52.26 

7.297 

24  21     8.9 

12.30 

20 

16  49  12.32 

7.330 

24  25    1.0 

11.94 

20 

4  50.4 

16  49  47.81 

7.332 

24  25  58.5 

UK) 

21 

16  52    8.66 

7.365 

24  29  41.8 

11.46 

21 

4  49.4 

16  52  44.20 

7.367 

24  30  36.8' 

11.36 

22 

16  55    5.64 

7.399 

24  34  11.0 

10.97 

22 

4  48.4 

16  55  41.42 

7.401 

24  35    3.5 

10^ 

23 

16  58    3.82 

7433 

24  38  28.5 

10.48 

23 

4  47.4 

16  58  39.44 

7.434 

24  39  18.5 

10.37 

24 

17    1    2.60 

7.465 

24  42  34.0 

9.98 

24 

4  46.5 

17    1  38.26 

7.466 

24  43  21.4 

9.87 

25 

17    4    2.14 

7.496 

24  46  27.4 

9.47 

25 

4  45.5 

17    4  37.83 

7.498 

24  47  125 

9.36 

26 

17    7    2.43 

7.527 

24  50    8.4 

8.95 

26 

4  44.6 

17    7  38.15 

7.529 

24  50  50.6 

8.64 

27 

17  10    3.46 

7.558 

24  53  36.9 

8.43 

27 

4  43.7 

17  10  3951 

7.559 

24  54  16.5, 

6.31 

28 

17  13    5.20 

7.587 

24  56  52.8 

7.90 

28 

4  42.7 

17  13  40.97 

7.588 

24  57  29.7 

7.78 

29 

17  16    7.63 

7.615 

24  59  55.8 

7.35 

29 

4  41.8 

17  16  43.41 

7.616 

25    0  30.1 

7.24 

30 

17  19  10.72 

7.642 

25    2  45.7 

6.80 

30 

4  41.0 

17  19  46.52 

7.643 

85    3  17.3 

%m 

Oct.  1 

17  22  14.47 

7.669 

25    5  22.4 

6.25 

1 

4  40.1 

17  22  50J28 

7.670 

25    5  51.3 

6.14 

2 

17  25  18.85 

7.695 

25    7  45.8 

5.69 

2 

4  39.2 

17  25  54.67 

7.696 

25    6  12.0 

5.58 

3 

17  28  23.84 

7.720 

25    9  55.6 

5.13 

3 

4  38.4 

17  28  59.67 

7.720 

25  10  19.1 

5.01 

4 

17  31  2941 

7.744 

25  11  51.8 

4.56 

4 

4  37.5 

17  32    5.24 

7.744 

25  12  ]2.b 

4.44 

5 

17  34  35.55 

7.767 

25  13  34.3 

3.98 

5 

4  36.7 

17  35  11.38 

7.767 

25  13  52.4 

3.87 

6 

17  37  42.24 

7.790 

25  15    2.9 

3.40 

6 

4  35.8 

17  38  18.07 

7.790 

25  15  18.3 

3.28 

7 

17  40  49.47 

7.812 

25  16  17.4 

2.81 

7 

4  35.0 

17  41  2559 

7.811 

25  16  30.01 

2.69 

8 

17  43  57.21 

7.833 

^  17  17.7 

2.21 

8 

4  34.2 

17  44  33.02 

7iJ32 

25  17  27.6 

2.10 

9 

17  47    5.45 

7.854 

25  18    3.7 

1.62 

9 

4  33.4 

17  47  4155 

7.853 

25  18  10.81 

1.50 

10 

17  50  14.18 

7.874 

25  18  35.3 

1.02 

10 

4  32.6 

17  50  49.U6 

7.873 

85  18  39.6 

0.90 

11 

17  53  23.37 

7.893 

25  18  52.4 

-  0.41 

11 

4  31.8 

17  53  59.14 

7.892 

25  18  54.0 

-  0.30 

12 

17  56  33.01 

7.911 

25  18  55.0 

4.  0.20 

12 

4  31.0 

17  57    8.76 

7.910 

25  18  53.9 

4-  0.31 

13 

17  59  43.09 

7.929 

25  18  43.0 

L      0.81 

13 

4  30.3 

18    0  18.81 

7.928 

25  18-39.1 

0.93 

14 

18    2  53.59 

7.946 

25  18  16.2 

1.43 

14 

4  29.5 

18    3  29.29 

7.945 

25  18    9.5 

1.54 

15 

18    6    4.49 

7.962 

25  17  34.5 

2.05 

15 

4  28.7 

18    6  40.16 

7.961 

25  17  25.1 

2.16 

16 

18    9  15.77 

7.978 

25  16  37.8 

2.68 

16 

4  28.0 

18    9  51.41 

7.976 

25  16  25.6 

2.79 

17 

18  12  27.42 

7.993 

25  15  26.1 

3.30 

17 

4  27.2 

18  13    3.02 

7.991 

25  15  11.2! 

3.42 

18 

18  15  39.41 

8.007 

25  13  59.4 

3.93 

18 

4  26.5 

18  16  14.98 

8.005 

25  13  41.7 

4.a'> 

19 

18  18  51.74 

8.020 

25  12  17.5 

4.56 

19 

4  25.8 

18  19  27.27 

8.018 

25  11  57.0 

4.6-* 

20 

18  22    4.37 

8.032 

25  10  20.4 

5.20 

20 

4  25.0 

18  22  39.86 

8.030 

25    9  57.2 

5.31 

21 

18  25  17.29 

8.044 

25    8    8.0 

5.84 

21 

4  24.3  18  25  52.73 

8.041 

25    7  42.0 

5.95 

22 

18  28  30.47 

8.054 

23    5  40.2 

6.48 

22 

4  23.6  18  29    5.86 

8.052 

25    5  11.5 

6.59 

23 

18  31  43.89 

8.064 

25    2  57.0 

7.12 

23 

4  22.9  18  32  19J23 

8.061 

35    2  25.6 

7.2:? 

24 

18  34  57.52 

8.073 

24  59  58.5 

7.76 

24 

4  22.2  18  35  32.79 

8.070 

24  59  24.3 

7.-7 

25 

18  38  11.36 

8.081 

24  56  44.5 

8.40 

25 

4  21.4 

18  38  46.57 

8.078 

24  56    7.6 

8.52 

26 

18  41  25.38 

8.088 

24  53  15.1 

9.05 

26 

4  20.7  18  42    0.52 

8.084 

24  52  35.5 

9.1G 

27 

18  44  39.55 

8.093 

24  49  30.2 

9.69 

27 

4  20.0|  18  45  14.62 

6.090 

24  48  47.t^' 

9.t<l 

28 

18  47  53.84 

8.098 

24  45  29.8 

10..34 

28 

4  19.3  18  48  28.84 

8.095 

24  44  44.8 

10.45 

29 

18  51     8.24 

8.102 

24  41  13.8 

10.99 

29 

4  18.6'  18  51  43.16 

8.0!M) 

24  40  265 

11.10 

30 

18  54  22.72 

8.105 

24  36  43.4 

11.63 

30 

4  17.9,  18  54  57.56 

8.101 

24  35  52.1 

11.74 

31 

18  67  3756    8.107 

24  31  55.5 

12.27 

31 

4  17.2  18  58  12.02 

8.103 

24  31     2.6 

Vik.'X^ 

32. 

19    0  51.851 

4ai09J 

-24  26  53.2 

4-12.92 

32 

4  16.5 

19    1  26.52 

46.IO5I 

-24  25  57.7 

4-13.02 

MARS,  1873 


868 


Date. 
1«7S. 

FOB  WASHINGTOK  MKAN  NOON. 

FOR  MERTDTAN  TRANSIT. 

1 

Apnarput 
ia;;ht 

Anccuftion. 

Diff  for 
Ikonr. 

Apparent 
Decujiation. 

DUTfor 
Ibour. 

Moao  Tfm« 
ofTraosii. 

Apparent 

£igtat 
Ascenaion. 

Diff.  for 
1  h.of 
Long. 

Apparent 
Decunation. 

Dlff.forl 

1  hoar of 

Lung. 

h    i:i      M 

a 

O         /         // 

"  -.^ 

d 

ll      Ul 

h    ni      fl 

8 

0      1     II 

/•       1 

Not.  1 

19    0  51.85 

+8.109 

-24  26  53.2 

+12.92 

1 

4  16.5 

19     1  26.52 

+8.105 

-24  25  57.7 

+13.02 

2 

19    4    6.46 

8.109 

24  21  35.4 

13.56 

2 

4  15.8 

19    4  41.04 

8.105 

24  20  37.4 

13.67  i 

3 

19    7  21.07 

8.108 

24  16    2.3 

14.20 

3 

4  l.M 

19    7  55.55 

8.104 

24  15    1.7 

14.31 

'            4 

19  10  35.66 

8.107 

24  10  13.8 

14.84 

4 

4  14.4  19  11   10.04 

8.103 

24     9  10.6 

14.95 

r» 

19  13  50irJ 

d.lC6 

24    4  lO.U 

15.48 

5 

4  13.7 

19  14  24.51 

8.102 

24     3    4.3 

15.58 

1 

6 

19  17    4.75 

8.104 

23  57  51.0 

16.11 

6 

4  13.0 

19  17  38.93 

8.C99 

23  56  42.8 

16.21 

7 

19  20  19i21 

8.101 

23  51  16.9 

16.74 

7 

4  12.3 

19  20  53.28 

8.096 

23  50    6.2 

16.84 

1            « 

19  23  33.58 

8.097 

23  44  27.6 

17.37 

8 

4  11.6  19  24     7.54 

8.1)92 

23  43  14  5 

17,47 

'           9 

19  26  47iJ6 

8.093 

23  37  23.2 

18.00 

9 

4  10.9119  27  21.70 

8.088 

23  36    7.7 

18.10 

10 

19  30    2.03 

8.088 

23  30    3.7 

18.62 

10 

4  10.2  19  30  35.76 

8.083 

23  28  45.8 

1«72, 

11 

19  33  16.09 

8.083 

23  22  29.3 

19.24 

11 

4    9.5 

19  33  49.70 

8.078 

23  21    9.0 

19.341 

12 

19  36  30.03 

8.078 

2:1  14  40.0 

19.86 

12 

4    8.8  19  37    3.52 

8,073 

23  13  17.4 

19.96 1 

13 

19  39  43.^2 

8.071 

23    6  36.0 

20.48 

13 

4     8.1 

19  40  17.19 

8.066 

23    5  11.1 

20.57 

14 

19  42  57.45 

8.064 

22  58  17.2 

21.09 

14 

4    7.4 

19  43  30.70 

8.059 

22  56  50.0 

21.18! 

1          »5 

19  46  10.91 

8.057 

22  49  43.8 

21.69 

15 

4    6.7 

19  46  44.03 

8.052 

22  48  14.4 

21 .79 ! 

16 

19  49  24.10 

8.049 

22  40  55.9 

22.30 

16 

4    5.9 

19  49  57.18 

8.044 

22  39  24.3 

22.39, 

I          17 

19  52  37.27 

8.041 

22  31  53.5 

22.90 

17 

4    5.2 

19  53  10.13 

8.035 

22  30  19.7 

22.99' 

:    lb 

19  55  50.15 

8.032 

22  22  36.8 

23.49 

18 

4    4.5 

19  56  22.87 

8.026 

22  21     0.9 

23.58 

1!) 

19  59    2.80 

8.022 

22  13    5.9 

24.08 

19 

4    3.7 

19  59  35.39 

8.017 

22  11  27.8 

24.17 

20 

20    2  15i22 

8.012 

22    3  20.8 

24.67 

20 

4    3.0 

20    2  47.67 

8.006 

22    1  40.7 

24.75 

21 

20    5  27.3!» 

8.001 

21  53  21.8 

25.25 

21 

4    2.3 

20    5  59.70 

7.995 

21  51  39.6 

25.33 

2:^ 

20    8  39.2!) 

7.990 

21  43    8.9 

25.82 

22 

4     1.5i20    9  11.45 

7.984 

21  41  24.7 

25.91 

23 

20  11  50.9i 

7.978 

21  32  42.2 

26.:S9 

23 

4     0.8  20  12  22.92 

7.972 

21  30  56.1 

26.47 

24 

20  15    2.25 

7.966 

21  22    2.0 

26.95 

24 

4     0.0  20  15  34.11 

7.960 

21  20  14.0 

27.031 

25 

20  Id  13.28 

7.953 

21  11     8.4 

27.51 

25 

3  59.3 

20  18  44.99 

7.947 

21     9  18.5 

27J>9 

26 

20  21  23.99 

7.939 

21     0    1.5 

28.06 

26 

3  58.5 

20  21  55.54 

7.933 

20  58    9.8 

28.141 

27 

20  24  34.36 

7.925 

20  48  41.4 

28.61 

27 

3  57.7 

20  25    5.76 

7.919 

20  46  47.9 

28.68 

28 

20  27  44.40 

7.911 

20  37    8.4 

29.14 

28 

3  67.0 

20  28  15.64 

7.904 

20  35  13.1 

29.21 1 

29 

20  30  d4.08 

7.896 

20  25  22.7 

29.67 

29 

3  56.2 

20  31  25.16 

7.889 

20  23  25.7 

29.74 ' 

30 

20  34     3.40 

7.881 

20  13  24.3 

30.19 

30 

3  55.4 

20  34  34.31 

7.874 

20  11  25.7 

30.26 

0«e.  1 

20  37  12.35 

7.865 

20    1  13.4 

30.71 

1 

3  54.6 

20  37  43.10 

7.858 

19  59  13.2 

30.77 

2 

20  40  20.93 

7.849 

19  48  50.3 

31.22 

2 

3  53.8 

20  40  51.51 

7.842 

19  46  48.5 

31.28 

3 

20  43  29.12 

7.833 

19  36  15.0 

31 .72 

3 

3  53.0 

20  43  59.54 

7.826 

19  34  11.7 

31.78 

4 

20  46  36.93 

7.817 

19  23  27.7 

32.22 

4 

3  62.2 

20  47    7.17 

7.810 

19  21  22.9 

32^1 

5 

20  49  44.34 

7.801 

19  10  28.6 

32.70 

5 

3  51.3 

20  50  14.41 

7.794 

19    8  22.4 

32.76 

1 

6 

20  52  51.36 

7.784 

18  57  18.0 

33.18 

6 

3  50.5 

20  53  21.26 

7.777 

18  55  10.4 

33.24: 

7 

20  55  67.98 

7.767 

18  43  56.0 

33.65 

7 

3  49.7 

20  56  27.71 

7.760 

18  41  47.6 

33.71 ' 

» 

20  59    4.19 

7.750 

18  30  22.7 

34.12 

8 

3  48.8 

20  59  33.75 

7.743 

18  28  12.4 

34.17' 

0 

21     2  10.00 

7.734 

18  16  38.3 

34.58 

9 

3  48.0 

21     2  39.38 

7.726 

18  14  26.8 

34.63 

10 

21     5  15.41 

7.717 

18    2  42.9 

35.03 

10 

3  47.1 

21    5  44.62 

7.710 

18    0  30.2 

35.08, 

11 

21     8  20.41 

7.700 

17  48  36.8 

35.47 

11 

3  46.3 

21     8  49.45 

7.693 

17  46  22.9 

35.52 

1          12 

21   11  25.01 

7.683 

17  34  20.1 

35.91 

12 

3  45.4 

21  11  53.87 

7.676 

17  32    5.1 

35.06 

13 

21  14  29.20 

7.666 

17  19  53.1 

36.34 

13 

3  44.5 

21  14  57.89 

7.659 

17  17  37.0 

36.39 

14 

21  17  32.99 

7.649 

17    5  15.8 

36.76 

14 

3  43.7 

21  18     1.50 

7.642 

17    2  58.6 

36.811 

15 

21  20  36.37 

7.632 

16  50  28.5 

37.18 

15 

3  42.8 

21  21     4.70 

7.625 

16  48  10.3 

37  Ja 

16 

21  23  39.34 

7.615 

16  35  31.3 

37.59 

16 

3  41.9 

21  24    7.50 

7.60H 

16  33  12.2 

37.62 

17 

21  26  41.90 

7.598 

16  20  24.5 

37.98 

17 

3  41.0 

21  27    9.88 

7.591 

16  18    4.5 

38.02 

IH 

21  29  44.06 

7.581 

16    5    8.3 

38.37 

18 

3  40.1 

21  30  11.H6 

7.574 

16    2  47.4 

38.40 

19 

21  32  45.81 

7.564 

15  49  42.8 

38.75 

19 

3  39.2.  21  33  13.43 

7.557 

15  47  21.1 

38.78 

20 

21  35  47.14 

7.547 

15  34    8.2 

39.13 

20 

3  38.2  21  36  14.59 

7.540 

15  31  45.8 

39.16 

21 

21  :W  48.C6 

7.529 

15  18  24.7 

39.49 

21 

3  37.3  21  39  15.33 

7.522 

15  16    1.6 

39.52 

22 

21  41  48.55 

7.512 

15    2  32.6 

39.85 

22 

3  36.4  21  42  15.64 

7.504 

15    0    88 

3.0.88 

23 

21  44  48.63 

7.495 

14  46  32.0 

40.20 

2:1 

3  35.4  21  45  15.54 

7.4H7 

14  44    7.6 

40.22 

24 

21  47  48.30 

!    7.477 

14  30  23.3 

40.53 

24 

3  34.5  21  48  15.03 

7  470 

14  27  58.3 

40.55 

25 

21  50  47  55 

7.460 

14  14    6.5 

40.86 

25 

3  3:i5  21  51  14.09 

7.452 

14  11  41.0 

40.«8 

26 

21  53  46.37 

7.442 

13  57  41.9 

41.18 

26 

3  32  6  21  54  12.73 

7.435 

1    13  55  15.9 

41.20 

27 .  21  66  447c* 

7.425 

13  41     9.8 

41.49 

27 

3  31.6  21  57  10.1)6 

7.417 

13  38  43.4 

41.51 

28 1 21  59  42.77 

■    7.407 

,    13  24  30.3 

41.80 

28 

3  30.6  22    0    8.77 

7.400 

13  22    3.5 

41.81 

29  22    2  40.34 

.    7.390 

1    13    7  43.6 

42.09 

29 

3  29.6  22    3    6.16 

J    7.382 

13    5  16.5 

42.10 ; 

30  22    5  37.49 

7.373 

j    12  50  50.1 

42.37 

30 

3  28.7,22    6    3.13 

1   7.365 

12  48  22.7 

42.38 

31    22    8  34.24 

7.356 

12  33  49.8 

42.65 

31 

3  27.7  22    8  59.69 

1    7.349 

12  31  22.1 

42.66 

32  22  11  30i>9 

+7.339 

-12  16  43.0 

+42.92 1 32 

'3  26.7  22  11  55.86 

+7.332 

-12  14  15.1 

+42.93 ! 

864  JVPITEU,  1873. 


JUPITER,  1873. 
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Bate. 
'   1973. 

FOE  WASUINOTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

Apparent 

JUght 
Aiiceuftion. 

DiflT  for 
1  hour. 

Arnmrent 
DcH^uatiou. 

Diff.for 
Ihour. 

Mean  Tirao 
of  Transit. 

Appnrent 

Ki;;ht 
Asconalon. 

Diff.for 
1  h.  of 

LoDff. 

ApnaiTnt 
DcGlination. 

Diff.  for 
lliourof 
Long.   , 

1 

ll      111         H       ,        H 

0      /      / 

//    _ 

ll 

Il      lU 

h    111      H 

8 

0      1     II 

ft              ' 

Mar.  1 

9  49  20.94  -1.186 

'+14  26  58.5 

+  6.16 

1 

1 1     9.0!    9  49    7.74 

-1.177 

+14  28    7.1 

+  6.11 

2 

9  4H  52.63    1.173 

14  29  25.5 

6.07 

2  11     4  6j    9  48  39.66 

1.163 

14  30  32.7 

6.02. 

3 

9  48  24.64!    1.150 

14  31  50.4 

5.98 

4 

11     0.2 

9  48  11.91 

1.149 

14  32  56.0 

5.92 

4 

9  47  57.00!    1.144 

14  34  12.9 

5.89 

4 

10  55.9 

9  47  44.52 

1.134 

14  35    7.0 

5.82 

5 

1 

9  47  29.73    1.128 

i 

14  36  33.0 

5.79 

5 

10  51.5 

9  47  17.50 

1.118 

14  37  35.6 

5.72 

'           6 

9  47    2.85    1.112 

14  38  50.5 

5.69 

6 

10  47.1 

9  46  50.88 

l.lOl 

14  39  51.5 

5.61 ! 

7 

9  46  36.37,    1.095 

14  41     5.4 

5.58 

7 

10  42.7 

9  46  24.67 

1.084 

14  42    4.8 

5.50 

I           ^ 

9  46  10.30,    1.077 

14  43  17.7 

5.46 

8 

10  38.4 

9  45  58.88 

1.066 

14  44  15.5 

5.39 

U 

9  45  44.67    1.059 

14  45  27.3 

5.34 

9 

10  34.0 

9  45  33.52 

1.047 

14  46  23.5 

5.27 

10 

9  45  19.49;    1.040 

14  47  34.1 

5.22 

10 

10  29.7 

9  45    8.61 

1.028 

14  48  28.6 

5.15 

u 

9  44  54.77I    1.020 

14  49  38.0 

5.10 

11 

10  25.4 

9  44  44.18 

1.008 

14  50  30.8 

5.03 

12 

9  44  30.54 

0.!)99 

14  51  38.9 

4.98 

12 

10  21.1 

9  44  20.24 

0.987 

14  52  30.1 

4.91 

13 

9  44    6.61 

0.978 

14  53  36.8 

4.8(i 

13  10  16.7 

9  43  56.80 

0.966 

14  54  26.4 

4.78 

14 

9  43  43.59 

0.957 

14  55  31.6 

4.73 

14 

10  12.4 

9  43  33.87 

0.944 

14  56  19.6 

4.65 

1         15 

1 

9  43  20.90 

0.935 

14  57  23.4 

4.60 

15 

10    8.1 

9  43  11.47 

0.922 

14  58    9.7 

4.52 

16 

9  42  58.74 

0912 

14  59  12.1 

4.46 

16  10    3.8 

9  42  49.61 

0.899 

14  59  56.7 

4.39 

17 

9  42  37.14 

0.889 

15    0  57.6 

4.33 

17 

9  59.5 

9  42  28.31 

0.876 

15     1  40.5 

4.26 

Id 

9  42  16.10 

0.865 

15    2  39.9 

4.19 

18 

9  55.2 

9  42    7.57 

0.852 

15    3  21.2 

4.13 

1         ^*^ 

9  41  55.64 

0.840 

15    4  18.9 

4.05 

19 

9  50.9 

9  41  47.41 

0.827 

15    4  56.6 

3.99 1 

1         20 

1 

9  41  35.77 

0.815 

15    5  54.6 

3.91 

20 

9  46.7 

9  41  28.84 

0.802 

15    6  32.6 

3.85' 

21 

9  41   16.50 

0.790 

15    7  26.9 

3.77 

21 

9  42.4 

9  41     8.88 

0.777 

15    8    3.3 

3.71 

22 

9  40  57.a> 

0.764 

15    8  55.8 

3.63 

22 

9  38.1 

9  40  50.53 

0.751 

15    9  30.5 

3.57 

23 

9  40  39.82 

0.738 

15  10  21.2 

3.49 

23 

9  3;V9 

9  40  32.81 

0.725 

15  10  54.3 

3.42 

24 

9  40  22.43 

0.711 

15  11  43.2 

3.34 

24 

9  29.7 

9  40  15.73 

0.698 

15  12  14.7 

3.28 

25 

9  40    5.68 

0.684 

15  13     1.7 

3.20 

25 

9  25.5 

9  39  59.29 

0.671 

15  13  31.5 

3.13 

26 

9  39  49.59 

0.656 

15  14  16.6 

3.05 

26 

9  21.3 

9  39  43.51 

0.644 

15  14  44.8 

2.98 

'         27 

9  39  34.17 

0.628 

15  15  27.9 

2.90 

27 

9  17.1 

9  39  28.39 

0.016 

15  15  54.5 

2.83 ' 

'         2S 

9  39  19.43 

0.6i)0 

15  16  35.6 

2.75 

28 

9  13.0 

9  39  13.95 

0.588 

15  17    0.6 

2.68 

1         29 

9  39    5.37 

0,572 

15  17  39.7 

2.60 

29 

9    8.8 

9  39    0.19 

0.5.59 

15  18    3.1 

2.53 

:» 

9  38  52.00 

0.543 

15  18  40.1 

2.45 

30 

9    4.6 

9  38  47.12 

0.530 

15  19     1.9 

2.38 

31 

* 

9  38  39.33 

0.514 

15  19  36.7 

2.30 

31 

9    0.5 

9  38  34.75 

0.501 

15  19  57.0 

2.22 

Apr.  1 

9  38  27.36 

0.484 

15  20  29.7 

2.14 

1 

8  56.4 

9  38  23.08 

0.472 

15  20  48.5 

2.05' 

2 

9  38  16.11 

0.454 

15  21  19.0 

1.99 

2 

8  52.3 

9  38  12.13 

0.442 

15  21  36.3 

1 .91  ' 

1           3 

9  38    5.58 

0.424 

15  22    4.6 

1.83 

3 

8  48.2 

9  38     1.89 

0.412 

15  22  20.4 

1.76 

4 

9  37  55.76 

0.394 

15  22  46.4 

1.67 

4 

8  44.1 

9  37  52.:M) 

0.382 

15  23    0.7 

1.60 

5 

9  37  46.66 

0.364 

15  23  24.5 

1.51 

5 

8  40.0 

9  37  43.55 

0.352 

15  23  37.3 

1.45 

,           6 

9  37  38  28 

0.334 

15  23  58.8 

1.36 

6 

8  35.9 

9  37  35.45 

0.322 

15  24  10.2 

1.29 

'           7 

9  37  30.63 

0.304 

15  24  29.4 

1.20 

7 

8  31.8 

9  37  28.08 

0.292 

15  24  39.4 

1.14 

1           ^ 

9  37  23.70 

0.274 

15  24  56.3 

1.05 

8 

8  27.8 

9  37  21.43 

0.262 

15  25    4.9 

0.98 

1           9 

!>  37  17.50 

0.243 

15  25  19.4 

0.89 

9 

8  23.8 

•9  37  15.50 

o.2:w 

15  25  26.6 

0.83 

10 

1 

9  37  12.03 

0.213 

15  25  38.8 

0.74 

10 

8  19.8 

9  37  10.30 

0ii02 

15  25  44.6 

0.67 

1         '* 

9  :J7    7.29 

0.182 

15  25  54.5 

0.58 

11 

8  15.8 

9  37    5.83 

0.172 

15  25  59.0 

0.52 

'         12 

9  37    3.29 

0.152 

15  26    6.6 

0.42 

12 

8  11.8 

9  37    2.09 

0.141 

15  26    9.8 

0.36 

13 

9  37    0.02 

0.121 

15  26  15.0 

0.27 

13 

8    7.8 

9  36  59.08 

0.111 

15  26  16.9 

0.21 

14 

9  36  57.48 

0.090 

15  26  19.7 

+  0.11 

14 

8    3.8 

9  36  56.79 

0.080 

15  26  20.4 

+  0.06 

15 

9  36  55.67 

0.063 

15  26  20.7 

-  0.04 

15 

7  59.8 

9  36  55.2:) 

0.050 

15  26  20.2 

-  0.09 , 

16 

9  36  54.59 

-0.030 

15  26  18.0 

0.19 

16 

7  55.9 

9  36  54.39 

-0.020 

15  26  16.3 

0.24 

17 

9  36  54.23 

0.000 

15  26  11.6 

0.34 

17 

7  52.0 

9  36  54.27 

+0.010 

15  26    8.7 

0.3!) 

18 

9  36  54.60 

+0.030 

15  26    1.6 

0.50 

18 

7  48.1 

9  36  54.88 

0.040 

15  25  57.5 

0.54 

19 

9  36  55.70 

0.060 

15  25  48.0 

0.65 

19 

7  44.2 

9  36  5iiSi\ 

0.070 

15  25  42.H 

0.6:) 

2J 

9  36  57.53 

0.090 

15  25  30.7 

0.80 

20 

7  40.3    9  36  58.26 

0.100 

15  23  24.4 

0.84 

21 

9  37    0.0*^ 

0.121 

15  25    9.H 

0.95 

21 

7  36.4'   9  37    1.04 

0.130 

15  25    2.4 

0.99 

22 

9  37    3.:J6 

0.151 

15  24  45.2i 

1.10 

22 

7  32.5-    9  37    4.54 

0.160 

15  24  36.7 

1.14 

23 

9  37    7.37!    0.182 

15  24  17.0 

1.25 

23 

7  2S.6i    9  37    H.76 

0.190 

15  24     7.5 

1 .29 

24 

9  37  12.09    0.212 

15  23  45.3 

1.40 

24 

7  21.8    9  37  13.69 

0.22:» 

15  23  :M.i? 

1.44 

25 

9  37  17.53    0.242 

15  23  10.0 

1.55 

25 

7  21.0 

9  37  19.34 

0.250 

15  22  58.5 

1.59 

26 

9  37  28.6f)t   0.272 
9  37  30.56    0.301 

15  22  31.1 

1.70 

26 

7  17.2 

9  37  25.70 

0.279 

15  22  18.6 

1.73 

27 

15  21  48.7 

1.84 

27 

7  13.4 

9  37  32.76 

0.309 

15  21  3').3 

1.88 

2a 

9  37  38.14>    0.331 

15  21     2.8 

1.99 

28 

7    9.6 

9  37  40.53 

0.338 

15  20  48.4 

2.02 

29 

9  37  46.42    0.360 

15  20  13.4 

2.13 

29 

7    5.8 

9  37  49.00 

0.367 

15  19  58.1 

2.17 

30 

9  37  55.40    0.389 

15  19  20.5 

2.28 

30 

7    2.0 

9  37  58.16 

0.396 

15  19    4.3 
+15  18    7.0 

2.31 , 

31 

9  38    5.07 

40.418 

+15  18  24.1 

-  2.42 

31 

6  58.2 

9  3d    8.00 

+0.425 

-  2.45 
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IftTS. 

rOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDTAN  TRANSIT. 

Appareut 
ABcenalon. 

Dlff  for 
llioiir. 

Aimarcut 
Dcclinatioti. 

1 

Difflfor 
Ihoar. 

Moftn  Time 
of  Transit 

Apparent 

liiffht 
Ascension. 

Diff.  for 
1  h.  of 
Lonf;. 

s 

1 

Appannit 
'  DcclinatioD. 

0      1     ii 

Diff.  for 
1  hour of 

* 

h    m      n 

A 

0      /     // 

II 

a 

h    m 

h    ni      H    < 
10    5  AAM 

„       1 

July  1 

10    5  38.60 

+1.671+12  47  47.1 

-  9.30 

1 

3  25.8 

+1.670+12  47  15.1 

-  9.30 

2 

10    6  18.86 

1.683 

12  44    2.9 

9.38 

2 

3  22.6|10    6  24.55 

1.682 

12  43  31.2 

9.38 

3 

10    6  59.41 

1.695 

12  40  16.8 

9.46 

3 

3  19.3 

10    7    5.05 

1.694 

12  39  45.3 

9.46 

4 

10    7  40.24 

1.707 

12  36  28.8 

9.54 

4 

3  16.0 

10    7  45.83 

1.705 

12  35  57.6 

9.54 

5 

10    8  21.34 

1^718 

12  32  38.9 

9.62 

5 

3  12.8 

10    8  26.87 

1.716 

12  32    8.0 

9.61  , 

6 

10    9    2.71 

1.729 

12  28  47.1 

9.70 

6 

3    9.6 

10    9    8.18 

1.727 

12  28  16.5 

9.69' 

7 

10    9  44.34 

1.740 

12  24  53.5 

9.78 

7 

3    6.3 

10    9  49.75 

1.738 

12  24  23.2 

9.76 ' 

B 

10  10  26.23 

1.751 

12  20  58.2 

9.85 

8 

3    3.1 

10  10  31.58 

1.748 

12  20  28.2 

9.84 

9 

10  11     8.38 

1.761 

12  17     1.1 

9.92 

9 

2  59.9 

10  11  13.67 

1.758 

12  16  31.4 

9.91 

10 

10  U  50.78 

1.771 

12  13    2.2 

9.99 

10 

2  56.7 

10  11  56.00 

1.768 

12  12  32.8 

9.98 

11 

10  12  33.41 

1.781 

12    9    1.6 

10.06 

11 

2  53.4 

10  12  38.56 

1.778 

12    8  32.5 

10.05 

12 

10  13  16.28 

1.791 

12    4  59.3 

10.13 

12 

2  50.2  10  13  21.36 

1.788 

12    4  30.5 

10.12 

13 

10  13  59.38 

1.801 

12    0  55.3 

10.20 

13 

2  47.0;  10  14    4.39 

1.798 

12    0  26.9 

10.19 

14 

10  14  42.71 

J. 811 

1 1  56  49.7 

10.27 

14 

2  43.81  10  14  47.65 

1.807 

11  56  21.6 

10.26  i 

15 

10  15  26.27 

1.820 

11  52  42.4 

10.34 

15 

2  40.6  10  15  31.14 

1.816 

11  52  14.7 

10.32 

16 

10  16  10.05 

1.829 

11  48  33.5 

10.41 

16 

2  37.4 

10  16  14.85 

J. 825 

11  48    6.2 

10.:J9 

17 

10  16  54.05 

1.838 

11  44  22.9 

10.48 

17 

2  34.2 

10  16  58.77 

1.834 

11  43  56.0 

10.45 

18 

10  17  38.25 

1.847 

11  40  10.8 

10.54 

18 

2  31.0 

10  17  42.90 

1.842 

11  39  44.3 

10.52 

19 

10  18  22.66 

1.855 

11  35  57.1 

10.61 

19 

2  27.8 

10  18  27.23 

1.851 

11  35  31.0 

10.58 

20 

10  19    7.27 

1.863 

11  31  41.9 

10.67 

20 

2  24.6 

10  19  11.76 

1.859 

11  31  16.2 

•   10.65 

21 

10  19  52.07 

1.871 

11  27  25.3 

10.73 

21 

2  21.4 

10  19  56.48 

1.867 

11  26  59.9 

10.71  ! 

22 

10  20  37.06 

1.879 

11  23    7.1 

10.79 

22 

2  18.2 

10  20  41.39 

1.875 

11  22  42.2 

10.771 

23 

10  21  22.24 

IJ6Q6 

11  18  47.4 

10.85 

23 

2  15.0 

10  21  26.49 

1.883 

11  18  23.0 

10.83 ' 

24 

10  22    7.60 

1.894 

11  14  26.3 

10.91 

24 

2  11.8 

10  22  11.77 

1.890 

11  14    2.3 

10.89, 

25 

10  22  53.13 

1.901 

11  10    3.8 

10.5)7 

25 

2    8.6 

10  22  57.21 

1.897 

11    9  40.2 

10.95 

26 

10  23  38.83 

1.908 

11    5  39.9 

11.03 

26 

2    5.5 

10  23  42.82 

1.904 

11    5  16.8 

11.01 

27 

10  24  24.69 

1.915 

11     1  14.6 

11.09 

27 

2    2.3 

10  24  28.59 

1.911 

11     0  52.0 

11.06 

2S 

10  25  10.71 

1.922 

10  56  48.0 

11.14 

28 

1  59.1 

10  25  14.52 

1917 

10  56  25.9 

11.12 

29 

10  25  56.87 

1.928 

10  52  20.2 

11.19 

29 

I  55.9  10  26    0.59 

1.923 

10  51  58.6 

11.17 

30 

10  26  43.18 

1.934 

10  47  51.1 

11.24 

30 

1  52.8 

10  26  46.81 

1.929 

10  47  30.0 

1 1 .22 

31 

10  27  29.63 

1.940 

10  43  20.8 

llifi) 

31 

1  49.6 

10  27  33.17 

1.935 

10  43    0.2 

11.27 

Auc.  1 

10  28  1621 

1.946 

10  38  49.3 

11.34 

1 

1  46.5 

10  28  19.66 

1.940 

10  38  29.2 

11.32 

^  2 

10  29    2.93 

1.%1 

10  M  16.6 

11.33 

2 

1  43.4 

10  29    6.28 

1.945 

10  3:1  57.0 

11.37, 

3 

10  29  49.77 

1.956 

10  29  42.8 

11.43 

3 

1  40.2 

10  29  53.03 

1.950 

10  29  23.7 

11.42' 

4 

10  30  36.73 

1.961 

10  25    7.9 

11.48 

4 

1  37.0 

10  30  39.<)0 

1.955 

10  24  49.3 

11.46: 

s 

10  31  23.81 

1.966 

10  20  31.9 

11.52 

5 

1  33.9 

10  31  26.89 

1.959 

10  20  13.8 

11.51, 

1          6 

10  32  11.01 

1.970 

10  15  54.8 

11.57 

6 

1  30.7 

10  32  13.99 

1.964 

10  15  37.3 

11.55 

7 

10  32  58.32 

1.974 

10  11  16.7 

11.61 

7 

1  27.6 

10  33    1.20 

1.968 

10  10  59.8 

11.59 

0 

10  33  45.73 

1.978 

10    6  37.6 

1 1 .65 

8 

1  24.4 

10  33  48.52 

1.972 

10    6  21.2 

11.63 

9 

10  34  33.24 

1.982 

10    1  57.5 

11.69 

9 

1  21.3 

10  34  35.93 

1.976 

10     1  41.6 

11.67 

10 

10  35  20.85 

1.986 

9  57  16.4 

11.73 

10 

1  18.1 

10  35  23.44 

1.980 

9  57    1.1 

11.71 

11 

10  36    8.55 

1.990 

9  52  34.4 

11.77 

11 

1  15.0 

10  36  11.04 

1.984 

9  52  19.7 

11.75 

12 

10  36  56.34 

1.993 

9  47  51.5 

11.81 

12 

1  11.61 10  36  58.73 

1.98-* 

9  47  37.4 

11.78 

13 

10  37  44.21 

1.997 

9  43    7.7 

11.84 

13 

1     8.7 

10  37  46.50 

1 .9i)2 

9  42  54.1 

1 1 .82 

;     " 

10  38  32.16 

2.C00 

9  38  22.9 

11.88 

14 

1    5.6 

10  38  34.35 

1.995 

9  38    9.9 

11.85 

;     15 

1 

10  39  20  19 

2.003 

9  3:1  37.3 

11.91 

15 

1     2.5 

10  39  22.2.^ 

1.998 

9  33  24.9 

11.89 

16 

10  40    8.29 

2.006 

9  28  50.9 

11.95 

16 

0  59.3 

10  40  10.2!i 

2.001 

9  28  39.1 

11.92' 

17 

10  40  56.46 

2.009 

9  24     3.8 

11.98 

17 

0  56.2 

10  40  58.35 

2.(X)4 

9  23  52.6 

11.96 

18 

10  41  44.70 

2.011 

9  19  15.9 

12.01 

18 

0  53.1 

10  41  46.49 

2.007 

9  19    5.3 

'     1 1 .99 

19 

10  42  :»>oo 

2.014 

9  14  27.2 

12.04 

19 

0  50.0  10  42  34.6S 

2.ooy 

9  14  17.2 

12.02 

20 

10  43  21.35 

2.016 

9    9  37.8 

12.07 

2J 

0  46.K  10  43  22.93 

2.011 

9    9  28.4 

12.05 

1 

21 

10  44    9.75 

2.018 

9    4  47.8 

12.10 

21 

0  43.7 

10  44  11.23 

2.013 

9    4  39.0 

12.0H 

22 

10  44  58.20 

2.020 

8  59  57.1 

12.13 

22 

0  40.6  10  44  59.57 

2.015 

8  59  4H.I) 

12.10 

23 

10  45  46.70 

2.022 

8  55    5.H 

12.15 

23 

0  37.5  10  45  47.<Ki 

2.017 

8  54  58.2 

12.13 

24 

10  46  35.23 

2.02:3 

8  50  13.9 

12.17 

24 

0  34.3  10  46  :I6.39 

2.01rf 

8  50    6.9 

12,15 

25 

10  47  23.79 

2.024 

8  45  21.5 

12.19 

25 

0  31.210  47  21.84 

r 

2.019 

8  45  15.1 

12.17 

26 

10  48  12.37 

2.025 

8  40  28.7 

12.21 

26 

0  28.l'  10  48  13.32 

2.020 

8  40  22.9 

12.19 

27 

10  49    0.98 

2.026 

8  35  35.3 

12  23 

27 

0  25.0,10  49     1. 8:  J 

2.021 

H  :J5  3)2 

12.21 

28 

10  49  49.61 

2.026 

8  SO  41.5 

12.25 

28 

0  21.8  10  49  50.35 

2.022 

8  3D  :J7  0 

12.2:1 

29 

10  50  38.25 

2.027 

8  25  47.3 

12.27 

29 

0  18.7  10  50  :J8.^-5 

2.022 

8  25  43.4 

12.25 

30 

10  51  26.89 

2.027 

8  20  52.7 

12.2.) 

31) 

0  15.6  10  51  27.12 

2.022 

8  2.)  49.4 

12.26 

a. 

10  52  15.54 

+2.027 

+  8  15  57.7 

-12.30131 

0  12.5!  10  52  15.96 

+2.022 

+  8  15  55.1 

-12.27 
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Dote. 
187S. 

rOB  WASBTKGTOK  HEAK  NOOK. 

* 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kiffbt 
Aacousion. 

Diff.for 
Ihour. 

Apnarent 
Doolinatioii. 

DIftfor 
Ihoar. 

Moon  Thne 
of  TnuiAit 

Apparent 

Bight 
Ascension. 

Diftfor 
1  h.of 
Long. 

Apparent 
Declination. 

DiJBr.for 

Ihoar  of 

Long. 

Not.  1 

h    m     s 
11  39  41.36 

+l'!671 

+  S  22  35:9 

-l6'.38 

d     h    m  1     h    m      a 
1  20  52.7  11  40  16.14 

+1.657 

0      /      // 
+  3  19    0.2 

-1(ii89 

2 

11  40  21.32 

1.656 

3  18  27.9 

10.30 

2  20  49.4  1 1  40  55.75 

1.645 

3  14  54.4 

10.20 

i           3 

11  41     0.98 

1.646 

3  14  21.9 

10.21 

3  20  46.1 

11  41  35.06 

1.632 

3  10  50.6 

10.12 

4 

11  41  40.34 

1.633 

3  10  17.9 

10.13 

4  20  42.8 

11  42  14.06 

1.619 

3    6  48.9 

10.03 

5 

11  42  19.39 

1.620 

3    6  15.9 

10.04 

5  20  39.5 

11  42  52.75 

1.605 

3    2  49.3 

9.94 

6 

11  42  58.12 

1.607 

3    2  16.0 

9.95 

6  20  36.2 

11  43  31.12 

1.592 

2  58  51.8 

9.85 

1           7 

11  43  36.53 

1.594 

2  56  16.3 

9.86 

7  20  32.9 

11  44    9.16 

1.578 

2  54  56.5 

9.76 

8 

11  44  14.62 

1.580 

2  54  22.6 

9.77 

8  20  29.6 

11  44  46.87 

1.564 

2  51     3.4 

9.66 

;       9 

11  44  52.37 

1.566 

2  60  29.5 

9.68 

9  20  26.3 

11  45  24.25 

1.550 

2  47  12.6 

9.57 

10 

11  45  29.78 

1.552 

2  46  38.5 

9.58 

10  20  23.0 

11  46    1.28 

1.536 

2  43  24.1 

9.47 

11 

11  46    6.65 

1.538 

2  42  49.6 

9.48 

11  20  19.7 

11  46  37.97 

1.521 

2  39  38.0 

9.37 

12 

11  46  43.57 

1.523 

2  39    3.5 

9.36 

12  20  16.4 

11  47  14.30 

1.506 

2  35  54.2 

9.27 

13 

11  47  19.93 

1.508 

2  35  19.6 

9iW 

13  20  13.1 

1 1  47  50.27 

1.491 

2  32  12.9 

9.17 

14 

11  47  55.92 

1.493 

2  31  38.2 

9.18 

14  20    9.8 

11  48  25.87 

1.476 

2  28  34.1 

9.06 

J5 

11  48  31.54 

1.477 

2  27  59.2 

9.07 

15  20    6.4 

11  49    1.09 

1.460 

2  24  57.8 

8.96 

16 

11  49    6.78 

1.461 

2  24  22.8 

8.96 

16  20    3.1 

11  49  35.93 

1.444 

2  21  24.0 

8.85 

17 

11  49  41.63 

1.445 

2  20  49.0 

8.75 

17  19  59.7 

11  50  10.37 

1.427 

2  17  52.9 

8.74 

18 

14  50  16.08 

1.426 

2  17  17.9 

8.74 

16  19  56.3 

11  50  44.41 

1.410 

2  14  24.5 

8.62 

19 

11  50  50.14 

1.411 

2  13  49.5 

6.62 

19  19  52.9 

11  51  18.05 

1.393 

2  10  58.9 

8.51 

!         20 

11  51  23.79 

1.394 

2  10  23.9 

8.51 

20  19  49.5 

11  51  51.28 

1.376 

2    7  36.1 

8.39 

21 

11  51  57.03 

1,377 

2    7    1.1 

6.39 

21  19  46.1 

11  52  24.10 

1.359 

2    4  16.1 

8.27 

22 

11  52  29.85 

1.359 

2    3  41.1 

8.27 

22  19  42.7 

11  52  56.49 

1.341 

2    0  59.0 

8.15 

23 

11  53    2.24 

1.341 

2    0  24.0 

8.15 

23  19  39.3 

11  53  28.45 

1.323 

1  57  44.8 

8.03 

24 

11  53  34.20 

1.323 

1  57    9.9 

8.03 

24  19  35.9 

11  53  59.98 

1.305 

1  54  33.6 

7.90 

25 

11  54    5.72 

1.304 

1  53  56.8 

7.90 

25  19  32.5 

11  54  31.06 

1.286 

1  51  25.4 

7.78 

26 

11  54  36.79 

1.286 

1  50  50.7 

7.77 

26  19  29.1 

11  55    1.68 

1J267 

1  48  20.3 

7.65 

27 

11  55    7.40 

1.267 

1  47  45.7 

7.64 

27  19  25.6 

11  55  31.85 

1.248 

1  45  18.2 

7.52 

28 

11  55  37.56 

1.247 

1  44  43.6 

7.51 

28  19  22.2 

11  56    1.56 

1.229 

1  42  19.2 

7.3J) 

29 

11  56    7.26 

1.227 

1  41  45.0 

7.38 

29  19  18.8 

11  56  30.81 

1.20i) 

1  39  23.4 

7i26 

30 

11  56  36.48 

1.207 

1  38  49.4 

755 

30  19  15.3 

11  6(>  59.58 

1.169 

1  36  30.8 

7.12 

Di»c.  1 

11  57    5.22 

1.187 

1  35  57.0 

7.11 

I  19  11.8 

11  57  27.87 

1.169 

1  33  41.4 

6.99 

2 

11  57  33.48 

1.167 

1  33    7.9 

6.98 

2  19    8.4 

11  67  55.67 

1.149 

1  30  55.3 

6.85 

3 

11  58    1.26 

1.147 

1  30  22.1 

6.64 

3  19    4.9 

11  58  22.99 

1.128 

1  28  12.6 

6.71 

4 

11  58  28.54 

1.126 

1  27  39.6 

6.70 

4  19    1.4 

11  58  49.81 

1.107 

1  25  33.2 

6.57 

5 

11  58  55.32 

1.105 

1  25    0.5 

6.56 

5  18  57.9 

11  59  16.12 

1.086 

1  22  57.2 

6.43 

6 

11  59  21.59 

1.084 

1  22  24.8 

6.42 

6  18  54.4 

11  59  41.92 

1.065 

1  20  24.6 

6.28 

7 

11  59  47.35 

1.063 

1  19  52.6 

6.27 

7  18  50.9 

12    0    7.21 

1.043 

1  17  55.5 

6.14 

8 

12    0  12.59 

1.041 

1  17  24.0 

6.12 

8  18  47.4 

12    0  31.98 

1.021 

1  15  30.0 

5.99 

9 

12    0  37.30 

1.019 

1  14  58.9 

5.97 

9  18  43.9 

12    0  56i21 

0.999 

1  13    8.1 

5.84 

10 

12    1    1.48 

0.996 

1  12  37.4 

5.82 

10  18  40.4 

12    1  19.91 

0.977 

1  10  49.8 

5.69 

•     11 

12    1  25.12 

0.973 

1  10  19.5 

6.67 

11  16  36.9 

12    1  43.07 

0.954 

1    6  35.1 

5.54 

12 

12    1  48J2I 

0.950 

1    B    5.3 

5.52 

12  18  33.3 

12    2    5.68 

0.931 

1    6  24.1 

5.38 

13 

12    2  10.75 

0.927 

1    5  54.8 

5.36 

13  18  29.7 

12    2  27.rJ 

0.907 

1    4  16.8 

5i» 

14 

12    2  32.72 

0.904 

1    3  46.1 

5.20 

14  18  26.1 

12    2  49.21 

0.863 

1    2  13.3 

5.07 

15 

12    2  54.12 

0.880 

1    1  45J2 

5.04 

15  18  22.5 

12    3  10.12 

0.859 

1    0  13.6 

4.91 

1         1^ 

12    3  14.95 

0.856 

0  59  46J2 

4.88 

16  18  18.9 

12    3  30.45 

0.835 

0  58  17.9 

4.75 

!         17 

12    3  35.19 

0.832 

0  57  51.2 

4.71 

17  18  15.3 

12    3  50.19 

0.810 

0  56  26.2 

4.59 

18 

12    3  54.64 

0.807 

0  56    0.1 

4.55 

16  18  11.7 

12    4    9.34 

0.785 

0  54  38.5 

4.42 

19 

12    4  13.69 

0.782 

0  54  13.1 

4.36 

19  18    8.1 

12    4  27.89 

0.760 

0  52  54.8 

4.25 

20 

12    4  32.33 

0.757 

0  52  30.0 

4.21 

20  16    4.5 

12    4  45.83 

0.735 

0  51  15.0 

4.08 

21 

12    4  50.17 

0.731 

0  50  50.9 

4.04 

21  18    0.8 

12    5    3.16 

0.709 

0  49  39.3 

3.91 

22 

12    5    7.39 

0.705 

0  49  16.0 

3.87 

22  17  57.2 

12    5  19.87 

0.684 

0  48    7.7 

3.74 

1         *^ 

12    5  24.00 

0.670 

0  47  45.3 

3.69 

23  17  53.5 

12    5  35.97 

0.658 

0  46  40.3 

3.571 

24 

.12    5  39.98 

0.652 

0  46  18.7 

3.52 

24  17  49.8 

12    5  51.44 

0.632 

0  45  17.0 

3.39' 

25 

12    5  55.33 

0.626 

0  44  56.3 

3.34 

25  17  46.1 

12    6    6J28 

0.606 

0  43  57.9 

3.22 

26!  12    6  10.04 

0.600 

0  43  38.1 

3.17 

26  17  42.4 

12    6  16.48 

0.580 

0  42  43.1 

3.04; 

27;  12    6  24.11 

0.573 

0  42  24.1 

2.99 

27  17  38.7 

12    6  34.04 

;   0Ji53 

0  41  32.5 

2.86 

-« !  12    6  37.54 

0.546 

!     0  41  14.4 

2.82 

28  17  35.n 

12    6  46.96 

0.526 

0  40  26.1 

2.68 
2.50 

29   12    6  50.33 

0.519 

!     0  40    9.0 

2.64 

29  17  31.2 

12    6  59.24 

0.499 

0  39  24.0 

3U   12    7    2.46 

:   0.492 

;     0  39    7.9 

2.46 

30  17  27.5 

12    7  10.87 

J   0472 

0  36  26.2 

2.32 

31 1 

12    7  13.94 

'   0.465 

0  38  11.1 

2.28 

31  17  23.8 

12    7  21.85 

'   0.444 

0  37  32.7 

2.14 

32112    7  24.76 

+0.437 

+  0  37  18.6 

-  2.09132  17  20.0!  12    7  32.17 

+0.417 

+  0  36  435 

^  liK> 

47 
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SATURN,  1873, 


Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  KBBIDIAN  TRANSIT. 

Apparent 
Aaccnaion. 

Diflf  for 
llioitr. 

Apparent 
Decmiation. 

Difif.for 
1  hour. 

Mean  Time 
ofTranait 

Apparent 

Rifffat 
Aacenaion. 

THff.  fori       AnfMt^nt 

DifTfor' 

1  hour  of 

Long. 

h    m     8 

8 

o        t       O 

n 

d     h    m 

h    m      8 

8                            O            /           M 

+  $.67 

Jan.  1 

19  36     1.10 

+1.248 

-21  39    4.1 

+  2.68 

1     0  50.2 

19  36    2.15 

+1545  -21  39    1.9 

2 

19  36  31.03 

1.250 

21  37  59.6 

2.70 

2     0  46.8 

19  36  32.06 

1547 

21  37  57.6 

2.69 

3 

19  37     1.11 

1.252 

21  36  54.7 

2.71 

3    0  43.4 

19  37    2.02 

1549 

21  36  52.9 

2.71 

4 

19  37  3l.l« 

1.254 

21  35  49.4 

2.r3 

4    0  39.9 

19  37  32.02 

1.251 

21  35  47.7 

2.73 

5 

19  38    liJ8 

1.255 

21  34  43.6 

2.75 

5    0  36.5 

19  38    2.05 

1552 

21  34  42.0 

2.75 

6 

19  38  31.41 

1.256 

21  33  37.4 

2.77 

6    0  33.1 

19  38  32.10 

1.253 

21  33  35.9 

2.76! 

7 

19  39    1.56 

1.257 

21  32  30.8 

2.78 

7    0  29.6 

19  39    2.18 

1.254 

21  32  29.5 

2.78 

B 

19  39  31.73 

1.258 

21  31  23.8 

2.80 

8    0  26.2 

19  39  32.28 

1.255 

21  31  22.7 

2.79; 

9 

19  40    1.92 

1.258 

21  30  16.4 

2.81 

9    0  1^.8 

19  40    2.40 

1555 

21  30  15.5 

2.81 

10 

19  40  32.12 

1.259 

21  29    8.7 

2.83 

10    0  19.3 

19  40  32.53 

1.256    21  29    7.9 

2.83 

11 

19  41    2.33 

1^259 

21  28    0.6 

2.85 

11     0  15.9 

19  41     2.67 

1556    21  27  59.9 

2.84 

12 

19  41  32.55 

1.259 

21  26  52.1 

2.86 

12    0  12.5 

19  41  32.82 

1.256    21  26  51.5 

2.86 

13 

19  42    2.76 

liioO 

21  25  43.2 

2.88 

13    0    9.0 

19  42    2.96 

1.256    21  25  42.8 

2.87- 

14 

19  42  32.96 

1.258 

21  24  34.0 

2.89 

14    0    5.6 

19  42  33.09 

1.255    21  24  33.6 

2.88; 

15 

19  43    3.16 

lii58 

21  23  24.5 

2.90 

15    0    2.2 

19  43    351 

1555 

21  23  24.5 

2.89 

15  23  58.7 

19  43  33.32 

1554 

21  22  14.9 

2.91 

16 

19  43  33.35 

1557 

21  22  14.8 

2.91 

16  23  55.3 

19  44    3.42 

1554 

21  21     4.9 

2.92 1 

17 

19  44    3.52 

1J256 

21  21    4.7 

2.93 

17  23  51.9 

19  44  33.49 

1.252 

21  19  54£ 

2.93; 

18 

19  44  33.66 

1.255 

21  19  54.3 

2.94 

18  23  48.4 

19  45    3.52 

1550 

21  18  44.1 

2.SM 

19 

19  45    3.76 

1.253 

21  18  43.6 

2.95 

19  23  45.0 

19  45  33.50 

1.248 

21  17  33.4 

2.95 

20 

19  45  33.81 

1.251 

21  17  32.7 

2.96 

20  23  41.6 

19  46    3.43 

1.246 

21  16  22.5 

2.96 

21 

19  46    3.81 

1.249 

21  16  21.6 

2.97 

21  23  38.2 

19  46  33.32 

1545 

21  15  11.3 

2.97: 

22 

19  46  33.77 

1.247 

21  15  10.2 

2.98 

22  23  34.7 

19  47    3.17 

1543 

21  13  59.9 

2i« 

23 

19  47    3.69 

1.246 

21  13  58.6 

2.99 

23  23  31.3 

19  47  32.07 

1541 

21  12  48.3 

2.99 

24 

19  47  33.57 

1.244 

21  12  46.8 

3.00 

24  23  27.9 

19  48    2.72 

1538 

21  11  36.5 

3.00 

25 

19  48    3.39 

li241 

21  11  34.8 

3.00 

25  23  24.4 

19  48  32.41 

1.236 

21  10  24.5 

3.00 

26 

19  48  33.15 

1.239 

21  10  22.7 

3.01 

5fl6  23  21.0 

19  49    2.03 

1533 

21    9  12.4 

3.01 

27 

19  49    2.84 

1JS35 

21    9  10.4 

3.02 

27  23  17.5 

19  49  31.57 

1.229 

21     8    0.1 

3.01 

2d 

19  49  32.45 

IJ232 

21     7  57.9 

3.02 

28  23  14.1 

19  50    1.02 

1.225 

21    6  47.7 

3.02, 

29 

19  50    1.97 

1.228 

21    6  45.3 

3.03 

29  23  10.7 

19  50  30.38 

1521 

21    5  35.2 

3.02 

30 

19  50  31.39 

1.224 

21    5  32.6 

3.03 

30  23    75 

19  50  59.64 

1517 

21    4  22.5 

3.03 

31 

19  51     0.72 

1.220 

21    4  19.8 

3.03 

31  23    3.8 

19  51  28.81 

1.213 

21    3    9.8 

3.03 

Feb.  1 

19  51  29.95 

li216 

21     3    7.0 

3.04 

123    0.3 

19  51  57.88 

1509 

21     1  57.1 

3.03 

2 

19  51  59.09 

1.212 

21     1  54.1 

3.04 

2  22  56.9 

19  52  26.86 

1.205 

21    0  44.3 

3.03  < 

3 

19  52  28.13 

1508 

21    0  41.2 

3.04 

3  22  53.4 

19  52  55.73 

1501 

20  59  31.5 

3.03: 

4 

19  52  57.07 

1.203 

20  59  28.2 

3.04 

4  22  50.0 

19  53  24.49 

1.196 

20  58  18.7 

3.03! 

5 

19'  53  25.89 

1.198 

20  58  15.2 

3.04 

5  22  46.5 

19  53  53.13 

1.191 

20  57    5.9 

3.03 

6 

19  53  54.59 

1.193 

20  57    2.2 

3.04 

6  22  43.0 

19  54  21.64 

1.185 

20  55  53.1 

3.03 

7 

19  54  23.16 

1.188 

20  55  49.3 

3.04 

7  22  39.6 

19  54  50.02 

M80 

20  54  40.4 

3.03 

8 

19  54  51.60 

1.182 

20  54  36.4 

3.04 

8  22  36.1 

19  55  18.26 

1.174 

20  53  27.8 

3.02 

9 

19  55  19.90 

1.176 

20  53  23.6 

3.03 

9  22  32.6 

19  55  46.35 

1.168 

20  52  155 

3.0s 

10 

19  55  46.05 

1.170 

20  52  10.8 

3.03 

10  22  295 

19  56  14.30 

1.162 

20  51    2.7 

3.02 

11 

19  56  16.06 

1.164 

20  50  58.1 

3.03 

11  22  25.7 

19  56  42.11 

1.156 

20  49  50.3 

3.01 

12 

19  56  43.93 

1.158 

20  49  45.6 

3.02 

12  22  225 

19  57    9.78 

1.150 

20  48  38.1 

3.00  • 

13 

19  57  11.66 

1.152 

20  48  33.2 

3.01 

13  22  18.8 

19  57  37.31 

1.144 

20  47  26.1 

3.00' 

14 

19  57  39.24 

1.146 

20  47  21.0 

3.00 

14  22  15.3 

19  58    4.68 

1.137 

20  46  145 

2.99 

15 

19  58    6.67 

1.139 

20  46    9.0 

3.00 

15  22  11.8 

19  58  31.89 

1.130 

20  45    2.5 

2S» 

16 

19  58  33.93 

1.132 

20  44  57.1 

2.99 

16  22    8.3 

19  58  58.93 

1.123 

20  43  51.0 

2sn 

17 

19  59    1.02 

1J25 

20  43  45.4 

2.98 

17  22    4.8 

19  59  25.80 

1.116 

20  42  39.7 

2.97 

18 

19  59  27.94 

iai8 

20  42  33.9 

2sn 

18  22    1.3 

19  59  52.49 

1.108 

20  41  28.6 

2.96 

19 

19  59  54.68 

1.110 

20  41  22.7 

2.96 

19  21  57.9 

20    0  18.99 

1.100 

20  40  17.8 

2iK> 

20 

20    0  21.23 

1.103 

20  40  11.7 

2.95 

20  21  54.4 

20    0  45.31 

1.093    20  39    75 

2.M 

21 

20    0  47.60 

li)95 

20  39    1.0 

2.94 

21  21  50.9 

20    1  11.44 

1.0851   20  37  56.9 

2i» 

22 

20    1  13.78 

1.087 

20  37  50.6 

2.93 

22  21  47.4  20    1  37.38 

1.077 

20  36  46.9 

2J)1 

23 

20    1  39.77 

li)79 

20  36  40.5 

2.91 

23  21  43.9  20    2    3.13 

1.069 

20  35  375 

2iM 

24 

20    2    5.56 

1.070 

20  35  30.7 

2i)0 

24  21  40.4  20    2  28.68 

1.060 

*^0  34  27.9 

2.88 

25 

20    2  31.15 

1.062 

20  34  21.2 

2iJ9 

25  21  36.8  20    2  54.02 

1.051 

20  33  18.9 

2,87 

26 

20    2  56.53 

1.053 

20  33  12.1 

2.87 

26  21  33.3  20    3  19.15 

1.042    20  32  10.3 

2.85 

27 

20    3  21.70 

1.044 

20  32    3.4 

2.85 

27  21  29.8,  20    3  44.06 

1.033!    20  31    25 

^J&3 

28 

20    3  46.65 

1.035 

20  30  555 

2.8:i 

28  21  26.3  20    4    8.74 

1.0241   20  29  54.5 

2.81 

29 

20    4  11.37 

1.025 

20  29  47.4 

2.82 

29  21  22.8  20    4  3350 

1.014'   20  28  47.3 

2.7S» 

30 

20    4  35.86 

4-1.016 

-20  28  40.0 

+  2.80 

30  21  105 

:  20    4  57.43 

+1.005 

.  -20 .27  40.5 

+  2.77 
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8ATURN;  1873. 


Date. 
1S7S. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  HEBIDIAK  TRANSIT. 

1 
j 

Apnaront 

£Ugbt 
Asceosioo. 

Diff.  for 
Ihoiir. 

Apnoreot 
DocliDation. 

Diff:  for 
Ihonr. 

Moan  Time 
of  Transit 

Apparent 

Right 
Aflccnsion. 

Diff.  for 
1  li.of 
Long. 

Apparent 
Declination. 

Dtfflbr. 
Iboaroft 

LOB^ 

c 

h    m     8 

» 

Off/ 

If 

d     h    m 

b    m     8 

8 

O         t        II 

H 

May  1 

20  19  52.75 

+0.183 

-19  46  19.6 

+  0.35 

1  17  38.3 

20  19  55.86 

+0.170 

-19  46  13.7 

+  0.31 

2 

20  19  56.93 

0.166 

19  46  11.8 

0.30 

2  17  34.4 

20  19  59.74 

0.153 

19  46    6i> 

0J25' 

3 

20  20    0.71 

0.149 

19  46    5.4 

0.24 

3  17  30.5 

20  20    3.23 

0.137 

19  46    1.5 

OJ20 

4 

20  20    4.10 

0.133 

19  46    0.4 

0.18 

4  17  26.6 

20  20    6.33 

0.121 

19  45  573 

0.14 1 

5 

20  20    7.10 

0.117 

19  45  56.7 

0.12 

5  17  22.8 

20  20    9.03 

0.104 

19  45  54j8 

0.08 

6 

20  20    9.70 

0.100 

19  45  54.4 

0.07 

6  17  18.9 

20  20  11.32 

0.087 

19  45  53^ 

+  0.03 

7 

20  20  11.89 

0.083 

19  45  53.4 

+  0.01 

7  17  15.0 

20  20  13.21 

0.070 

19  45  53.5 

-  0.03 

8 

20  20  13.67 

0.066 

19  45  53.8 

-0.04 

8  17  11.1 

20  20  14.69 

0.053 

19  45  54.9 

0.0l» 

9 

20  20  15.04 

0.049 

19  45  55.5 

0.10 

9  17    7.1 

20  20  15.76 

0.036 

19  45  57.6 

0.14 

10 

20  20  16.00 

0.031 

19  45  58.6 

0.16 

10  17    3.2 

20  20  16.43 

0.020 

19  46    1.6 

0J20 

n 

20  20  16.55 

+0.015 

19  46    3.0 

0.21 

11  16  59.3 

20  20  16.70 

+0.003 

19  46    7.0 

0.25  > 

12 

20  20  16.70 

-0.002 

19  46    8.8 

0.27 

12  16  55.4 

20  20  16.57 

-0.014 

19  46  13.7 

0.31 

13 

20  20  16.45 

0.019 

19  46  15.9 

0.33 

13  16  51.4 

20  20  16.05 

0.030 

19  46  21.7 

0.36 

14 

20  20  15.81 

0.035 

19  46  24.4 

0.38 

14  16  47.5 

20  20  15.13 

0.046 

19  46  31.1 

0.42 

15 

20  20  14.77 

0.051 

19  46  34.2 

0.44 

15  16  43.5 

20  20  13.82 

0.063 

19  46  A\A 

0.47 

16 

20  20  13.34 

0.068 

19  46  45.4 

0.49 

16  16  39i> 

20  20  12.11 

0.080 

19  46  53.9 

0.53' 

17 

20  20  11.51 

0.085 

19  46  57.9 

0.55 

17  16  35.6 

20  20  10.00 

0.096 

19  47    7.3 

0.39 

■    18 

20  20    9.27 

0.102 

19  47  11.7 

0.60 

18  16  31.6 

20  20    7.49 

0.113 

19  47  22.0 

0.64 

11) 

20  20    6.63 

0.119 

19  47  26.8 

0.66 

19  16  27.6 

20  20    4.57 

0.130 

19  47  38.0 

0.69 

20 

20  20    3.58 

0.135 

19  47  43.3 

0.71 

20  16  23.6 

20  20    1.26 

0.146 

19  47  55.3 

0.75 

21 

20  20    0.13 

0.152 

19  48     1.1 

0.77 

21  16  19.6 

20  19  57.56 

0.162 

19  48  14.0 

0^0 

22 

20  19  56.29 

0.168 

19  48  20.2 

0.82 

22  16  15.6 

20  19  53.47 

0.179 

19  48  33^ 

0.86 

23 

20  19  52.06 

0.184 

19  48  40.6 

0.88 

23  16  11.6 

20  19  48.99 

0.195 

19  48  55.1 

0.91 

24 

20  19  47.44 

0.201 

19  49    2.3 

0.93 

24  16    7.6 

20  19  44.12 

0.211 

19  49  17.6 

0.96 

25 

20  19  42.43 

0.217 

19  49  25.3 

0.98 

25  16    3.6 

20  19  38.86 

0J227 

19  49  41.3 

1. 01. 

26 

20  19  37.02 

0.233 

19  49  49.5 

1.04 

26  15  59.6 

20  19  33J21 

0.243 

19  50    6.3 

1.07 

27 

20  19  31J23 

0.249 

19  50  15.0 

1.09 

27  15  55,5 

20  19  27.18 

OMoii 

19  50  32.6 

1.12 

28 

20  19  25.06 

0.265 

19  50  41.8 

1.14 

28  15  51.5 

20  19  20.78 

0.274 

19  51    0.1 

1.17 

29 

20  19  18.52 

0.280 

19  51     9.8 

1.19 

29  15  47.4 

20  19  14.01 

0.290 

19  51  284) 

1J22 

30 

20  19  11.60 

0.296 

19  51  39.1 

1.25 

30  15  43.4 

20  19    (iJS7 

0.305 

19  51  58i) 

1J27 

1 

31 

20  19    4.31 

0.311 

19  52    9.6 

1.30 

31  15  39.3 

20  18  50.36 

0.320 

19  52  30.1 

1.32 

June  1 

20  18  56.65 

0.327 

19  52  41.3 

1.34 

1  15  35.3 

23  18  51.49 

0.335 

19  53    2.5 

1.37 

2 

20  18  48.63 

0.342 

19  53  14.1 

1.39 

2  15  31.2 

20  18  43.26 

0^51 

19  53  36.0 

1.42 

3 

20  18  40i^ 

0.357 

19  53  48.1 

1.44 

3  15  27.1 

23  18  34.66 

0.366 

19  54  10.6 

1.46. 

4 

20  18  31.50 

0.372 

19  54  23J2 

1.49 

4  15  23.1 

20  18  25.71 

0.380 

19  54  46.3 

li>i' 

5 

20  18  22.30 

0.387 

19  54  59.4 

1.53 

5  15  19.0 

20  18  16.41 

0.395 

19  55  23.1 

1.56 

6 

20  18  12.94 

0.401 

19  55  36.7 

1.58 

6  15  14.9 

20  18    6.77 

0.409 

19  56    1.0 

1X»0 

7 

20  18    3.16 

0.415 

19  56  15.1 

1.62 

7  15  10.8 

20  17  56.80 

0.422 

19  56  40.0 

1.65 

8 

20  17  53.04 

0.429 

19  56  54.6 

1.67 

8  15    6.7 

20  17  46.50 

0.436 

19  57  20.0 

1.69! 

9 

20  17  42.59 

9.442 

19  57  35.1 

1.71 

9  15    2.6 

20  17  35.88 

0.449 

19  58    1.1 

1.73: 

10 

20  17  31.81 

0.456 

19  58  16.7 

1.75 

10  14  58.5 

20  17  24.93 

0.463 

19  58  43J2 

1.77! 

11 

20  17  20.70 

0.470 

19  58  59.3 

1.80 

11  14  54.3 

20  17  13.65 

0.477 

19  59  26.3 

1.81 

12 

20  17    9.27 

0.483 

19  59  42.9 

1.84 

12  14  50.2 

23  17    2.05 

0.490 

20    0  103 

1.85 

13 

20  16  57.52 

0.496 

23    0  27.4 

1.87 

13  14  46.1 

20  16  50.14 

0.503 

20    0  66i2 

1.69 

14 

20  16  45.46 

0.509 

20    1  12.8 

1.91 

14  14  42.0 

20  16  37.92 

0.515 

20    1  41.1 

1.93 

15 

20  16  33.09 

0.522 

23    1  59.2 

1.95 

15  14  37.8 

20  16  SK>.40 

0.528 

20    8  S7i) 

1.97 

15 

20  1^  20.42 

0.534 

20    2  46.5 

1.99 

16  14  33.7 

20  16  12.59 

0.540 

20    3  15.5 

8.00 

17 

20  16    7.46 

0.546 

20    3  34.6 

2.02 

17  14  29.5 

20  15  59.49 

0.552 

20    4    4.0 

8.04 

18 

20  15  54.21 

0/>58 

20    4  23.6 

2.06 

18  14  25.4 

20  15  46.10 

0.564 

20    4  53.3 

2.07 

19 

20  15  40.67 

0.570 

20    5  13.4 

2.09 

19  14  21.2 

20  15  32.44 

0.575 

20    5  43.5 

8.11 

20 

20  15  26.86 

0.581 

20    6    4.0 

2.12 

23  14  17.1 

20  15  18.51 

6.586 

20    6  34.5 

8.14 

21 

20  15  12.78 

0.592 

23    6  55.4 

2.16 

21  14  12.9 

20  15    4.31 

0.597 

20    7  26J2 

2.17 

22 

20  14  58.43 

0.603 

20    7  47.5 

2.19 

22  14    8.7 

20  14  49.84 

0.608 

23    8  18.6 

883 

23 

20  14  43.62 

0.614 

20    8  40.3 

2.22 

23  14    4.5 

20  14  35.12 

0.619 

20    9  11.7 

8.23 

24 

20  14  28.95 

0.625 

20    9  33.9 

2i25 

24  14    0.4 

20  14  20.15 

0.629 

20  10    5u> 

8J26 

25 

20  14  13.84 

0.635 

20  10  28.2 

2.27 

25  13  56.2 

20  14    4.94 

0.639 

20  11    0.0 

8.88 

26 

23  13  58.49 

0.644 

20  11  23.1 

2.30 

26  13  52.0 

20  13  49.50 

0.648 

20  U  55.1 

8.31 

27 

20  13  42.91 

0.654 

20  12  18.6 

2.32 

27  13  47.8 

20  13  33.85 

0.656 

23  12  50.8 

8.33 

28 

20  13  27.12 

0.662 

20  13  14.7 

2.35 

28  13  43.6 

23  13  18.00 

0.665 

20  13  47.1 

8.36: 

29 

20  13  11.13 

0.670 

20  14  11.4 

2.37 

29  13  39.4 

23  13    1.94 

0.67? 

20  14  43.9 

23  15  41.2 

-20  16  39.0 

8.38 

30 

20  12  54.94 

0.679 

20  15    8.6 

2.39 

30  13  35i2 

20  12  45.68 

0.681 

8.40 

31   20  12  38^ 

-0.687 

-20  16    6.3 

-  2.41 

31  13  31.0 

20  12  29.23 

-0.689 

-848' 

874 


SATURN,  1873. 


Date. 
1973. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDI.\N  TRANSIT. 

Apparent 

Itisht 
Asceusion. 

Diff.  for 
Ihour. 

Apparent 
Docliuation. 

Diff.  for 
Iboor. 

Moan  Time 
of  Transits 

Apparent 

Kijcht 
AaceuHion. 

DIff.for!      *«««,-»«# 

Dtltfor 
1  liourol 

li    m      a 

H 

o 

1     // 

// 

«l       ll      Ul 

ll    ni      R 

•*                        O          /         // 

tf 

Sept.  1 

19  55  28.33 

-0.464 

-21 

n  37.9 

-  1.41 

1     9  10.2!  19  55  24.11 

-0.457  -21   1 1  50.8 

"  1.39 

2 

19  55  17.37 

0.450 

21 

12  11.3 

1.37 

2    9    6.1 

19  55  13.30 

0.443    21  12  23.7 

l.a5 

3 

19  55    6.74 

0.436 

21 

12  43.7 

1.33 

3    9    2.0 

19  55    2.83 

0.429    21  12  55.6 

1.31 

4 

19  54  56.46 

0.421 

21 

13  15.1 

1.2J) 

4     8  57.9 

19  54  52.71 

0.414    21  13  26.5 

1:27 

5 

19  54  46.53 

0.406 

21 

13  45.5 

1.24 

5    8  53.8 

19  54  42.94 

0.400 

21  13  56.4 

IJ^i 

6 

19  54  36.96 

0.391 

21 

14  14.8 

1.20 

6    8  49.7 

19  54  33.5:J 

0.385;   21  14  25.a 

1.18 ! 

7 

19  54  27.75 

0.376 

21 

14  43.1 

1.16 

7    8  45.6 

19  54  24.48 

0.370    21  14  53.2 

1.14" 

8 

19  54  18.90 

0.36  L 

21 

15  10.4 

1.11 

8    8  41.5 

19  54  15.78 

0.:i55    21  15  20.0 

1.09 

9 

19  54  10.41 

0.346 

21 

15  36.6 

1.07 

9    8  37.4 

19  54    7.44 

0.340    21  15  45.7 

1.05 

10 

19  54    2.29 

0.331 

21 

16    1.7 

1.02 

10    8  33.4 

19  53  59.47 

0.324 

21  16  10.4 

1.01 

11 

19  53  54.54 

0.315 

21 

16  25.8 

0.98 

.11    8  29.3 

19  53  51.88 

0.308 

21  16  34.0 

0.96; 

12 

19  53  47.17 

0.299 

21 

16  48.8 

0.94 

12    8  25.3 

19  53  44.67 

0.292 

21  16  56.6 

0.99: 

13 

19  53  40.19 

0.283 

21 

17  10.7 

0.89 

13    8  21.2 

19  53  37.85 

0.276 

21  17  18.1 

0.87 

14 

19  53  33.59 

0.267 

21 

17  31.5 

0.84 

14    8  17.2 

19  53  31.41 

0.269 

21  17  38.4 

0.82 

15 

19  53  27.38 

0.251 

21 

17  51.2 

0.80 

15    8  13J2 

19  53  25.35 

0.244 

21  17  57.6 

0.78 

1 

16 

19  53  21.56 

0.234 

21 

18    9.8 

0.75 

16    8    9.1 

19  53  19.68 

0.228 

21  18  15.8 

0.74 

17 

19  53  16.14 

0.217 

21 

18  27  3 

0.71 

17    8    5.1 

19  53  14.41 

Oi211 

21  18  32.!) 

0.69 

18 

19  53  11.13 

0.200 

21 

18  43.7 

0.66 

18    8    1.1 

19  53    9.54 

0.195 

21  18  48.9 

0.64 

19 

19  53    6.52 

0.184 

21 

18  59.0 

0.61 

19    7  57.1 

19  53    5.07 

0.178 

21  19    3.8 

0.69 

20 

19  53    2.32 

0.167 

21 

19  13.1 

0.56 

20    7  53.1 

19  53    1.01 

0.161 

21  19  17.5 

0.55 

21 

19  52  58.52 

0.150 

21 

19  26.1 

0.52 

21    7  49.1 

19  52  57.35 

0.144 

21  19  30.1 

0.50 

22 

19  52  55.12 

0.133 

21 

19  37.9 

0.47 

22    7  45.1 

19  52  54.10 

0.127 

21  19  41.5 

0.45 

'^i 

19  52  52.13 

0.116 

21 

19  48.6 

0.42 

23    7  41.1 

19  52  51.26 

0.110 

21  19  51.8 

0.40 

24 

19  52  49.56 

0.0i)9 

21 

19  58.1 

0.37 

24    7  37.2 

19  52  48.83 

0.092 

21  20    0.9 

0.36' 

23 

19  52  47.41 

0.081 

21  20    6.5 

0.33 

25    7  33.2 

19  52  46.82 

0.075 

21  20    8.9 

0.31 

26 

19  52  45.69 

0.063 

21  20  13.8 

0.28 

26    7  29.2 

19  52  45.24 

0.057 

21  20  15.8 

0.26 

27 

19  52  44.40 

0.045 

21 

20  20.0 

0.23 

27    7  25.3 

19  52  44.08 

0.040 

21  20  21.6 

0.22, 

28 

19  52  43.53 

0.028 

21  20  25.0 

0.19 

28    7  21.3 

19  52  43.34 

0.022 

21  20  26.3 

0.17 

29 

19  52  43.08 

-0.010 

21  20  28.9 

0.14 

29    7  17.4 

19  52  43.02 

-0.005 

21  20  29.^ 

0.12 

30 

19  52  43.04 

+0.007 

21  20  31.6 

0.09 

30    7  13.5 

19  52  43.11 

+9.012 

21  23  32.1 

0.07; 

Oct.   1 

19  52  43.42 

0.024 

21  20  33.1 

-  0.04 

1     7    9.6 

19  52  43.61 

0.030 

21  20  33.3 

-0.02 

2 

19  52  44.21 

0.042 

21 

20  33.4 

+  0.01 

2    7    5.6 

19  52  44.53 

0.047 

21  20  33.3 

+  0.03: 

3 

19  52  45.42 

0.059 

21 

20  32.6 

0.06 

3    7    1.7 

19  52  45.86 

0.064 

21  20  32.2 

0.07 

4 

19  52  47.05 

0.077 

21 

20  30.6 

0.11 

4    6  57.8 

19  52  47.61 

0.082 

21  20  29.9 

0.12 

5 

19  52  49.10 

0.094 

21  20  27.5 

0.15 

5    6  53.9 

19  52  49.78 

0.099 

21  20  26.5 

0.17 

6 

19  52  51.58 

0.112 

21 

20  23.3 

OiJO 

6    6  50.0 

19  52  52.38 

0.117 

21  20  21.9 

0.21 

7 

19  52  54.49 

0.130 

21  20  17.9 

0.25 

7    6  46.2 

19  52  55.40 

0.135 

21  20  16.2 

0.26, 

8 

19  52  57.83 

0.148 

21  20  11.4 

0.30 

8    6  42.3 

19  52  58.84 

0.152 

21  20    9.4 

0.31 

9 

19  53    1.59 

0.165 

21 

20    3.7 

0.34 

9    6  38.4 

19  53    2.70 

0.169 

21  20    1.4 

0.36 

10 

19  53    5.76 

0.182 

21 

19  54.9 

0.39 

10    6  34.6 

19  53    6.97 

0.186 

21  19  52.3 

0.40 

11 

19  53  10.34 

0.199 

21 

19  45.0 

0.44 

11    6  30.7 

19  53  11.65 

0.204 

21  19  42.1 

0.45 

12 

19  53  15.33 

0.217 

21 

19  33.9 

0.49 

12    6  26.9 

19  53  16.74 

0.221 

21  19  30.8 

Oi>Ol 

13 

19  53  20.74 

0.234 

21 

19  21.7 

0.53 

13    6  23.0 

19  53  22.25 

0.238 

21  19  18.3 

0/>4 

14 

19  53  26.57 

0.252 

21 

19    8.4 

0.58 

14    6  19.2 

19  53  28.17 

0.255 

21  19    4.7 

OJiU 

15 

19  53  32.82 

0.269 

21 

18  53.9 

0.63 

15    6  15.4 

19  53  34.51 

0.273 

21  18  49.9 

0.64 

16 

19  53  39.49 

0.286 

21 

18  38.2 

0.67 

16    6  11.5 

19  53  41.27 

0.290 

21  16  34.0 

0.69 

17 

19  53  46.57 

0.304 

21 

18  21.4 

0.72 

17    6    7.7 

19  53  48.44 

0.307 

21  18  17.0 

0.73 

18 

19  53  54.06 

0.321 

21 

18    3.4 

0.77 

18    6    3.9 

19  53  56.01 

0.324 

21  17  58.8 

0.78 

19 

19  54     1.96 

0.3;fe 

21 

17  44.3 

0.82 

19    6    0.1 

19  54    3.99 

0.341 

21  17  39.5 

0.83 

20 

19  54  10.27 

0.355 

21 

17  24.1 

0.87 

20    5  56.3 

19  54  12.38 

0.358    21  17  19.0 

0Ji6 

21 

19  54  18.1)9 

0.372 

21 

17    2.7 

0.91 

21     5  52.5 

19  54  21.18 

0.375    21  16  57.4 

0.99 

22 

19  54  28.12 

0.389 

21 

16  40.2, 

0.96 

22    5  48.7 

19  54-30.39 

0.392 

21  16  34.7 

0.97 

23 

19  54  37.67 

0.4C6 

21 

16  16.5' 

1.01 

23    5  45.0 

19  54  40.01 

0.409 

21  16  10.8 

102 

24 

19  54  47.62 

0.423 

21 

15  51.7 

1.06 

24     5  41.2 

19  54  50.03 

0.426 

21  15  45.8 

1.06 

25 

19  54  57.96 

0.439 

21 

15  25.8 

1.10 

25    5  37.5 

19  55    0.44 

0.442 

21  15  19.7 

Ml 

26 

19  55    H.60 

0.455 

21 

14  58.7 

1.15 

26    5  33.7 

19  55  11.23 

0.458 

21  14  52.4 

1.16 

27 

19  55  19.81 

0.471 

21 

14  30.5 

1.20 

27    5  30.0 

19  55  22.41 

0.474    21  14  24.0 

1.91 

28 

19  55  31.31 

0.487 

21 

14     1.1 

1.25 

28    5  26.2  19  55  33.97 

0.490l    21  13  54.4 

1J26 

29 

19  55  43,20 

0.503 

21 

13  30.6 

1.29 

29    5  22.5;  19  55  45.91 

0.5a'>    21  13  23.7 

1.30 

30 

19  55  55.47 

0.519 

21 

12  59.0 

1.34 

30    5  18.8, 19  55  58.23 

0.521    21  12  52.0 

1.34. 

31 

19  56    8.13 

0.536 

21 

12  26.4 

1.38 

31     5  15.0,  19  56  10.94 

0.538    21  12  19.2 

1^ 

32  19  56  21.18 

+0.552 

1-21 

11  52.7 

+  1.43132    5  11.3  19  56  24.04 

+0.554  -21  11  45.3 

+  1.44 

SATURN,  1873. 


875 


1 

1S73. 

FOR  WASHINGTOK  MEAN  IfOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Hljdit 
Asccoaioo. 

I  ! 

'Dlffl  for     Annarent 

I I  hour.    DeciiuAtiuu. 

1 

Diff.for 
1  hour. 

Mean  Time 
of  Transit 

Aininrent 

Ri;;ht 
Aaccubion. 

Diff.  for 
1  li.  of 
Long. 

Apparent 
Declination. 

DifT.  for 

1  hour of 

Long. 

1i    m     s 

B 

O          /         /> 

II 

(I 

h    m       h    ni     h 

1       8          .         o        1        II 

/f       1 

Not.  1 

19  56  2].18^|.0.55S 

-21   J I  52.7 

^  1.43 

1 

5  11.3  19  56  24.041+0.554-21   11  45.3 

+  1.44 

2 

19  56  34.61 

:    0.567 

21  11  17.9 

1.47 

2 

5    7.6  19  56  37.52 

0.569 

21   11   10.3 

1.48 

3 

19  56  4c^.41 

0.5821   21  10  42.0 

1.52 

3 

5    3.9  19  56  51.36 

0.584 

21   10  34.2 

1.52, 

4 

19  57    2.57 

;    0.597 

I   21  10    5.0 

1.56 

4 

5    0.2  19  57    5.56 

0.599 

21     9  571 

1.57 

5 

19  57  17.08 

0.612 

!   21    9  26.9 

1.61 

5 

4  56.5,19  57  20.11 

0.614 

21    9  18.9 

1.61 

6 

19  57  31.95 

0.627 

21    8  47.7 

1.66 

6 

4  52.9  19  57  35.01 

0.628 

21    8  39.6 

1.66 

7 

19  57  47.17 

0.642 

21    8    7.4 

1.70 

7 

4  49.2'  19  57  50.27 

0.643 

21    7  59.2 

1.71, 

8 

19  58    2.75 

0.656 

21    7  26.0 

1.75 

8 

4  45.5J  19  58    5.88 

0.658 

21     7  17.7 

1.75; 

0 

19  58  18.6-^ 

0.671 

21    6  43.6 

1.79 

9 

4  41.8;  19  58  21.84 

0.672 

21    6  35i2 

1.79. 

10 

19  58  34.96 

0.686 

21    6    0.1 

1.83 

10 

4  38.2;  19  58  38.15 

0.687 

21    5  51 6 

1.84 

1 

11 

19  58  51.59 

0.700 

21    5  15.6 

1.88 

11 

4  34.5  19  58  54.80 

0.701 

21     5    7.0 

1.88 

12 

19  59    8.56 

0.714 

21    4  30.0 

1.92 

12 

4  30.9:19  59  11.70 

0.715 

21     4  21.3 

1.93 

13 

19  59  25.87 

0.728 

21     3  43.3 

1.97 

13 

4  27.2  19  59  29.12 

0.729 

21     3  34.5 

1.97, 

14 

19  59  43.51 

0.742 

21     2  55.6 

2.01 

14 

4  23.6  19  59  46.78 

0.742 

21    2  46.7 

2.01  : 

15 

20    0    1.48 

0.756 

21    2    6.8 

2.05 

15 

4  20.0 

20    0    4.76 

0.756 

21     1  57.9 

2.05  • 

1 

16 

20    0  19.7s 

0.769 

21     1  17.0 

2.10 

16 

4  16.3 

20    0  23.07 

0.770 

21     1    8.1 

'    2.101 

17 

20    0  38.40 

0.783 

21     0  26.2 

2.14 

17 

4  12.7 

20    0  41.70 

0.78:^ 

21    0  17.2 

2.141 

18 

20    0  57.34 

D.71I6 

20  59  34.3 

2.18 

18 

4    9.1 

20    1    0.65 

0.796 

20  59  25.3 

219 

19 

20    1  16.69 

0.809 

20  58  41.4 

2.22 

19 

4    5.5 

20    1  19.92 

0.809 

20  58  32.3 

2.23 ' 

20 

20    I  36.17 

0.822 

20  57  47.5 

2.26 

20 

4     1.9 

20    1  39.49 

0.822 

20  57  38.3 

2.27, 

21 

20    1  56.04 

0.834 

20  56  52.5 

2.31 

21 

3  58.3 

20    1  59.36 

0.834 

20  56  43.3 

2.31* 

22 

20    2  16.21 

0.847 

20  55  56.5 

2.35 

22 

3  54.7 

20    2  19.53 

0.847 

20  55  47.3 

2.35 

23 

20    2  36.68 

0.859 

20  54  59.5 

2.40 

23 

3  51.1 

20    2  40.00 

0.859 

20  54  50.3 

2.40 

24 

20    2  57.44 

0.871 

20  54     1.5 

2.44 

24 

3  47.5 

20    3    0.76 

0.871 

20  53  52.3 

2.44 

25 

20    3  18.49 

0.883 

20  53    2.6 

2.48 

25, 

.  3  43.9 

20    3  21.80 

0.882 

20  52  53.4 

2.48 

26 

20    3  39.82 

0.895 

20  52    2.7 

2.52 

26 

3  40.3 

20    3  43.12 

0.894 

20  51  53.5 

2.52 

27 

20    4    1.43 

0.906 

20  51    1.8 

2.56 

27 

3  36.7 

20    4    4.71 

0.905 

20  50  52.6 

2.56, 

28 

20    4  23.31 

0.917 

20  49  59.9 

2.60 

28 

3  33.2 

20    4  26.57 

0.916 

20  49  50.7 

2.60, 

>        29 

20    4  45.45 

0.928 

20  48  57.1 

2.64 

29 

3  29.6 

20    4  40.70 

0.927 

20  48  47.9 

2.64' 

30 

20    5    7.86 

0.939 

20  47  53.3 

2.68 

30 

3  26.0 

20    5  11.09 

0.938 

20  47  44.1 

2.68 

1 

Dec.  1 

20    5  30.53 

0.950 

20  46  48.6 

2.72 

1 

3  22.5 

20    5  33.74 

0.949 

20  46  39.4 

2-71 

2 

20    5  53.45 

0.960 

20  45  42.9 

2.76 

2 

3  18.9 

20    5  56.64 

0.959 

20  45  33.8 

2.75 

3 

20    6  16.62 

0.971 

20  44  36.3 

2.79 

3 

3  15.4 

20    6  19.79 

0.970 

20  44  27.3 

2.79 

4 

20    6  40.04 

0.981 

20  43  28.8 

2.83 

4 

3  11.9 

20    6  43.18 

0  980 

20  43  19.8 

2.83 

5 

20    7    3.70 

0.991 

20  42  20.4 

2.87 

5 

3    8.3 

20    7    6.81 

0.989 

20  42  11.4 

2.871 

6 

20    7  27.59 

1.000 

20  41  11.1 

2.91 

6 

3    4.8 

20    7  30.67 

0.999 

20  41    2.1 

2.91 

7 

20    7  51.71 

1.010 

20  40    0.8 

2.95 

7 

3    1.3 

20    7  54.76 

1.009 

20  39  51.9 

2.94 

8 

20    8  16.06 

1.019 

20  38  49.6 

2.98 

8 

2  57.7 

20    8  19.08 

1.018 

20  38  40.8 

2.98 

9 

20    8  40.63 

1.028 

20  37  37.6 

3.02 

9 

2  54.2 

23    8  43.62 

1.027 

20  37  28.9 

3.01 

10 

20    9    5.42 

1.037 

20  36  24.8 

3.05 

10 

2  50.7 

20    9    8.38 

1.036 

20  36  16.1 

3.05 

11 

20    9  30.43 

1.046 

20  35  11.1 

3.09 

11 

2  47.2 

20    9  33.35 

1.045 

23  35    2.5 

3.08 

12 

20    9  55.64 

1.055 

20  33  56.6 

312 

12 

2  43.7 

20    9  58.52 

\sm 

20  33  48.1 

3.12 

13 

20  10  21.06 

1.063 

20  32  41.2 

3.16 

13 

2  40.2 

23  10  23.89 

1.061 

23  32  32.8 

3.15 

14 

20  10  46.68 

1.072 

20  31  25.0 

3.19 

14 

2  36.7 

20  10  49.47| 

1.070 

20  31  16.7 

3.19 

15 

20  U  12.50 

1.080 

20  30    7.9 

3.23 

15 

2  33.2 

20  11  15.25 

1.078    20  29  59.7 

3J22. 

1         >^ 

20  11  38.51 

1.088 

20  28  50.0 

3.26 

16 

2  29.7 

20  11  41.22' 

1.086    20  28  41.9 

3.26 

'         17 

20  12    4.70 

1.01J5 

20  27  31.21 

3.30 

17 

2  26.2  20  12    7.37 

1.093 

20  27  23.2 

3.30 

IS 

20  12  31.07 

1.103 

20  26  ll.6| 

3.33 

18 

2  22.71 20  12  33.70 

1.101 

23  26    3.7 

3.33 

19 

20  12  57.6-^ 

1.110 

20  24  51.3 

3.36 

19 

2  19.2;  20  13    0.20 

1.108    20  24  43.51 

3.36 

20 

20  13  24.34 

1.117 

20  23  30.2 

3.39 

20 

2  15.7  20  13  26.87 

1.115'   20  23  22.6 

3.39 

1         21 

20  13  51.23 

1.124 

20  22    8.4 

3.43 

21 

2  12.2  20  13  53.71 

1.122    20  22    0.9 

3.42 

22 

20  14  18.29 

1.131 

20  20  45.8 

3.46 

22 

2    8.7  20  14  20.72, 

I.12i>;   20  20  :18.4 

3.45 

23 

20  14  45.50 

1.137 

20  19  22.4 

3.49 

23 

2    5.2, 2.)  14  47.8-^ 

1.135,    23  19  15.2 

3.48 

24 

20  15  12.85 

1.143 

20  17  58.3 

3.52 

24 

2    1.7  20  15  15.18 

1.140    23  17  51.3 

3.51 

25  20  15  40.341 

1 

1.148 

20  16  33.5 

3.55 

25 

1  58.3  20  15  42.61 

1.146    20  16  26.6 

3.54 

26  20  16    7.07i 

1.154 

20  15    8.0' 

3.58 

26 

1  54.8  20  16  10.18 

1.152    20  15     1JS2. 

3/>7 

27  20  16  c5.74' 

1.160 

20  13  41.8 

3.61 

27 

1  51.3  20  16  37.89 

1.157    20  13  35.1 

3.60 

2^120  17    3.(>l 

1.165 

20  12  14.9' 

3.64 

28 

1  47.9  2 J  17    5.73 

1.162    23  12    8.4 

3.6:1 

29  20  17  31.66 

1.170 

20  10  47.3 

366 

29 

1  44.4  20  17  3:1.69 

1.167    23  10  41.0 

3.66 

1         30  20  17  59.e0 

1.175 

20    9  19.1' 

3.69 

30 

1  40.9  2)  18     1.77 

1.172    20    9  12.9 

3.68 

31 

20  18  2^.05 

1.179 

20    7  50.3 

3.71 

31 

1  37.5  20  18  2il.y6 

1.177    2)    7  44.2 

3.71 1 

32  20  18  56.40 

^1.184 

-20    6  20.8. 

+  3.74   32 

1  34.0  20  18  58.25 

+1.181  -21    6  14.9 

+  373) 
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Daio. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

ApMrcnt 

Kight 
Asceueion. 

Difffor 
Ihour. 

Amwrent 
Decuoatlon. 

Diff.for 
1  honr. 

Mean  Time 
of  Transit 

Apparent 

felgli  t 
Ascension. 

Dlff.for 
1  h.of 
Long. 

Apparent 
Declination. 

Diff.for 

Ihoarotf' 

I<ong. 

)l     1U       s 

8 

Q          §         II 

// 

d    h    m 

h   m     B 

B 

0        /        w 

/* 

Jan.  0 

8  29  12.91 

-0.395 

+19  41  18.7 

+  1.44 

0  13  45i2 

8  29    7.43 

-0.396 

+19  41  38.6 

+  1.45 

1 

8  29    3.37 

0.400 

19  41  53.6 

1.46 

1  13  41.1 

8  28  57.87 

0.401 

19  42  13.5 

1.46 

2 

8  28  53.72 

0.405 

19  42  28.5 

1.47 

2  13  36.9 

8  28  48.20 

0.405 

19  42  48.4 

1.47 

3 

8  28  43.98 

0.409 

19  43    3.7 

1.48 

3  13  32.8 

8  28  38.44 

0.409 

19  43  23.7 

1.48 

4 

8  28  34.13 
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0.563 

19  49  27.2 

1.97 

23 

2  18.1 

8  26  12.20 

0.561 

19  49  22.7 

1.96 

24 

8  26  24.45 

0.567 

19  48  39.9 

1.96 

24 

2  14.4 

8  26  25.72 

0.565 

19  46  35.5 

1.97 

25 

8  26  38.09 

0.571 

19  47  52.3 

2.00 

25 

2  10.7 

8  26  39.33 

0.569 

19  47  48.0 

1.99 

26 

8  26  51.83 

0.575 

19  47    4.3 

2.01 

26 

2    7.0 

8  26  53.05 

0.573 

19  47    0.1 

2.00 

27 

8  27    5.67 

0.579 

19  46  15.9 

2.03 

27 

2    3.3 

8  27    6.86 

0.577 

19  46  11.6 

2.02- 

28 

8  27  19.59 

0.582 

19  45  27.0 

2.04 

28 

1  59.6 

8  27  20.75 

0.580 

19  45  23.0 

2.03 

29 

8  27  33.58 

0.585 

19  44  37.8 

2,05 

29 

1  55.9 

8  27  34.71 

0.583 

19  44  33.9 

2.04 

30 

8  27  47.64 

0.588 

19  43  48.5 

2.06 

30 

1  52i2 

8  27  48.74    0.586 

19  43  44.7 

2.<^ 

^^l 

■^.591 

i-lO  42  58.9 

-  2.07131 

1  46.5 

8  ^    2.8.V  40.589 

4l9  42  55.2^ 

rj^ 
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( 

'    Vmie. 

FOIl  WA« 

miTio*] 

:ON  HSAK  NOOX. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Aficcnsion. 

Difffor 
lUour. 

Anparent 
Declination. 

Diff.f«r 
Ihoar. 

Mean  Time 
ofTrooait. 

Apparent 

Right 
AscenHion. 

DifCLfor 
1  h.  of 
Long. 

Apparent 
Decimation. 

Ditr.  for 

Ibonrof 

Long. 

)l      111        B 

8 

0         /        // 

// 

d     li    m 

h    in      A 

B 

O          /         </ 

i» 

My  1 

8  28     1.78 

^.591 

+19  42  58.9 

-  2.07 

1     1  48.5 

8  28     2.85 

+0.589 

+19  42  55.2 

-2.06 

2 

d  28  16.00 

0.594 

19  42    8.9 

2.09 

2     1  44.8 

8  28  17.04 

0.592 

19  42    5.3 

2.08 

3 

8  28  30.30 

0.597 

19  41  18.6 

2.10 

3    1  41.1 

8  28  31.31 

0.595 

19  41  15.1 

2.10 

4 

8  28  44.67 

0.600 

19  40  28.0 

2.11 

4     1  37.4 

8  28  45.65 

0.598 

19  40  24.6 

2.11 

5 

8  2S  59.10 

0.603 

19  39  37.1 

2.12 

5    1  33.7 

8  29    0.04 

0.601 

19  39  33.8 

2.12, 

6 

8  29  13.59 

0.606 

19  38  45.9 

2.13 

6    1  30.0 

8  29  14.50 

0.604 

19  38  42.7 

2.1 3 1 

7 

8  29  28.15 

0.609 

19  37  54.5 

2.14 

7    1  26.3 

8  29  29.03 

0.607 

19  37  51.4 

214 

1           8 

8  29  42.76 

0.611 

19  37    2.8 

2.15 

8    1  22.6 

8  29  43.61 

0.609 

19  36  59.8 

2.15 

1           » 

8  29  57.43 

0.613 

19  36  10.9 

2.16 

9     1  18.9 

b  29  58.24 

0.611 

19  36    8.0 

2.16 

'          10 

8  30  12.15 

0.615 

19  35  18.8 

2.17 

10    1  15.2 

8  30  12.92 

0.613 

19  35  16.1 

217 

1          ** 

8  30  26.92 

0.617 

19  34  26.5 

2.18 

11     1  11.5 

8  30  27.66 

0.615 

19  34  23.9 

2.18 

'         12 

8  30  41.74 

0.619 

19  33  34.0 

2.19 

12    1     7.8 

8  30  42.45 

0.617 

19  33  31.5 

2.19 

13 

8  30  56.62 

0.621 

19  32  41.2 

2il0 

13     1     4.1 

8  30  57.29 

0.619 

19  32  38.8 

2.20 

14 

8  31  11.53 

0.622 

19  31  48.1 

2.21 

14     1     0.4 

8  31  12.16 

0.620 

19  31  45.9 

2.21 

15 

8  31  126.48 

0.623 

19  30  54.8 

2Jei 

15    0  56.7 

8  31  27.07 

0.621 

19  30  52.7 

232 

16 

8  31  41.46 

0.624 

19  30    1.4 

2.22 

16    0  53.1 

8  31  42.02 

0.622 

19  29  59.4 

2J23 

17 

8  31  56.49 

0.626 

19  29    7.8 

2.23 

17  *  0  49.4 

8  31  57.01 

0.624 

19  29    6.0 

2.23 

18 

8  32  11.53 

0.627 

19  28  14.0 

2.24 

18    0  45.7 

8  32  12.03 

0.625 

19  28  12.3 

2i24 

10 

8  32  26.64 

0.628 

19  27  20.1 

2.25 

19    0  42.0 

8  32  27.08 

0.6^ 

19  27  18.6 

2.25 

2J 

8  32  41.76 

0.629 

19  26  26.0 

2.25 

20    0  38.4 

8  32  42.16 

0.627 

19  26  24.6 

2J25 

21 

8  32  56.90 

0.630 

19  25  31.8 

2.25 

21     0  34.7 

8  32  57.26 

0.628 

19  25  30.6 

2.25 

22 

8  33  12.05 

0.631 

19  24  37.3 

2.26 

22    0  31.0 

8  33  12.37 

0.629 

19  24  36.2 

2i26 

23 

8  33  27.22 

0.632 

19  23  42.8 

2SHi 

23    0  27.3 

8  33  27.50 

0.630 

19  23  41.9 

2.26 

1         24 

8  33  42.39 

0.633 

19  22  48.2 

2.27 

24     0  23.7 

8  33  42.63 

0.631 

19  22  47.4 

2.27 

25 

8  33  57.59 

0.633 

19  21  53.5 

2.27 

25    0  20.0 

8  33  57.80 

0.632 

19  21  52.8 

2.27 

26 

8  34  12.80 

0.634 

19  20  58.7 

2.28 

26    0  16.3 

8  34  12.98 

0633 

19  20  58.2 

2.28 

27 

8  34  28.01 

0.634 

19  20    3.9 

2.28 

27    0  12.6 

8  34  28.15 

0.633 

19  20    3.5 

2.28 

2ri 

8  34  43J22 

0.634 

19  19    9.1 

2iil) 

28    0    9.0 

8  34  43.32 

0.632 

19  19    8.8 

2.29 

29 

8  34  58.44 

0.634 

19  18  14.1 

2.29 

29    0    5.4 

8  34  58.50 

0.632 

19  18  14.0 

2.2<) 

30 

8  35  13.65 

0.634 

19  17  19.0 

2.29 

30    0    17 

8  35  13.67 

0.632 

19  17  19.0 

2.29 

1 

30  23  58.0 

8  35  28.84 

'  0.632 

19  16  24.2 

2.29 

31 

1 

8  35  28.86 

0.634 

19  16  24.0 

2.29 

31  23  54.3 

8  35  43.99 

0.631 

19  15  29.2 

2.29 

'  Aug.  1 

8  35  44.05 

Q.(m 

19  15  28.9 

259 

I  23  50.7 

8  35  59.13 

0.631 

19  14  34.3 

2.29 

,           2 

8  35  59.23 

0.633 

19  14  33.9 

2J29 

2  23  47.0 

8  36  14.25 

0.630 

19  13  39.4 

2.29 

'           3 

8  36  14.39 

0.632 

19  13  38.8 

2.29 

3  23  43.3 

8  36  29.37 

0.629 

19  12  44.5 

2.29 

4 

8  36  29.54 

0.631 

19  12  43.8 

2.29 

4  2:)  39.6 

8  36  44.46 

0.628 

19  11  49.6 

2.28 

;      5 

8  36  44.67 

0.630 

19  11  48.8 

2.28 

5  23  35.9 

8  36  59.52 

0.6^ 

19  10  54.8 

2.28 

6 

8  36  59.77 

0.629 

19  10  53.8 

2.28 

6  23  32.2 

8  37  14.56 

0.626 

19    9  59.9 

2.28 

7 

8  37  14.85 

0.628 

19    9  58.8 

2.28 

7  23  28.5 

8  37  29.57 

0.625 

19    9    5.0 

2.28 

1           8 

8  37  29.J)0 

0.627 

19    9    3.8 

2.28 

8  23  24.8 

8  :17  44.56 

0.624 

19    8  10.2 

2.28 

9 

8  37  44.92 

0.625 

19    8    8.9 

2.28 

9  23  21.1 

8  37  59.50 

0.622 

19    7  15.5 

2JJ7 

10 

8  37  59.90 

0.624 

19    7  14.0 

2J28 

10  23  17.4 

8  38  14.41 

0.620 

19    6  20.9 

2.27  i 

11 

8  38  14.85 

0.622 

19    6  19.3 

2.28 

11  23  13.7 

8  38  29.28 

0.619 

19    5  26.4 

2iJ7i 

12 

8  38  29.76 

0.621 

19    5  24.7 

2.28 

12  23  10.0 

8  38  44.13 

0.617 

19    4  31.9 

2.27 1 

1 

13 

8  38  44.64 

0.619 

19    4  30.1 

2.27 

13  23    6.4 

8  38  58.93 

0.615 

19    3  37.6 

2J261 

14 

8  38  59.47 

0.617 

19    3  35.6 

2.27 

14  23    2.7 

8  39  13.68 

0.613 

19    2  43.4 

2.26 

15 

8  39  14.26 

0.615 

19    2  41.3 

2.26 

15  22  59.0 

8  39  28.38 

0.611 

19    1  49.4 

2.25 

16 

8  39  29.00 

0.613 

19    1  471 

2.26 

16  22  55.3 

8  39  43.01 

0.609 

19    0  56.5 

2.25 

17 

6  39  43.67 

0.610 

19    0  53.1 

2.25 

17  22  51.6 

8  39  57.58 

0.607 

19    0     1.8 

2.24 

1          IS 

8  39  58.28 

0.608 

18  59  59.2 

2J2b 

18  22  47.9 

8  40  12.1 1 

0.604 

18  59    8.3 

2J23 

:    1^ 

8  40  12.84 

0.605 

18  59    5.6 

2.24 

19  22  44.2 

8  40  26.58 

0.602 
0.599 

18  58  14.9 

2J22 

20 

8  43  27.35 

0.603 

18  58  12.1 

2.23 

20  22  40.5 

8  40  40.99 

18  57  21.7 

2MI 

>         21 

8  40  41.79 

0.600 

18  57  187 

2.22 

21  22  36.9 

8  40  55.33 

0.596 

18  56  28.7 

2i» 

22 

8  40  56.16 

0.597 

18  56  25.6 

2.21 

22  22  33.2 

8  41     9.59 

0.593 

IH  55  35.9 

2.20' 

1 

23 

8  41  10.45 

0.594 

18  55  32.7 

2.21 

23  22  29.5 

8  41  23.79 

0.51K) 

18  54  43.3 

2.19 

24 

8  41  24.6!» 

0.591 

18  54  40.0 

2.20 

24  22  25.8 

8  41  37.91 

0i>86 

IS  53  51.0 

218 

1 

25 

8  41  38.83 

0.587 

18  53  47.6 

2.19 

25  22  22.1 

8  41  51.95 

0.583 

18  52  59.1 

2.17 

26 

8  41  52.90 

0J5H4 

18  52  55.5 

2.18 

26  22  18.4 

8  42    5.92 

0.579 

18  52    7.4 

2.16 

!         27 

8  42    6.89 

0.580 

18  52    3.7 

2.17 

27  22  147 

8  42  19.79 

0.576 

18  51   15.9 

2.15 

1         2^ 

8  42  20.79 

0.577 

18  51  12.1 

2.16 

28  22  11.0 

8  42  33.58 

0^72 

18  50  24.6 

2.14 

2J 

8  42  34.61 

0.573 

18  50  20.7 

2.15 

29  22    7.3 

8  42  47.28 

0^9 

18  49  33.6 

2.12 

33 

8  42  48.34 

0.570 
.^.566 

18  49  29.6 

2.13 

30  22    3.6 

8  43    0.88 

0.56^ 

18  48  43.0 

2.10 

81 

8  43  '  1.97 

4>18  48  38.9 

•  2.11 131  21  59.^ 

8  43  14.38 

40.561 

+18  47  52.8 

-  2.08 
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1    BaftA. 

1 

1  1S7S. 

I 

FOR  WASHlWaTON  MEAK  NOOX. 

r 

FOR  MERIDIAN  TRANSIT. 

Apnarout 

Kight 
Ascensioc. 

Diir.  for 
1  bou£. 

1 

Apparent 
Declination. 

Biflr.for 
llioiir. 

Moan  Time 
of  Transit. 

!     Apparent 
Jt\ghi 
Aaccnaion. 

Diff.for 
I  h.  of 
Long. 

Apparent 
Declination. 

Difflfor 

1  hour of 

Long. 

h    m      a 

a 

O          /         // 

// 

(I     h    m 

h    m      8 

R 

Q         1         II 

/f 

.  Nov.  1 

8  52  24.06 

+0.133 

+18  14     1.2 

-  0.42 

1  18    5.2 

8  52  26.43 

+0.127 

+18  13  53.6 

-  0.40 

2 

8  52  27.16 

0.125 

18  13  51.3 

0.39 

2  18    1.3 

8  52  29.35 

0.118 

18  13  44.3 

0.36 

3 

8  52  30.04 

0.1  IG 

18  13  42.2 

0.35 

3  17  57.4 

8  52  32.06 

0.109 

18  13  35.9 

0.33 

4 

8  52  32.70 

0.107 

18  13  34.0 

0.32 

4  17  53.5 

8  52  34.54 

O.Oi>f> 

18  13  28.5 

0.29 

5 

8  52  35.13 

1 

0.097 

18  13  26.8 

0.28 

5  17  49.6 

8  52  36.80 

0.000 

18  13  22.0 

0.26 

G 

I   8  52  37.34 

0.086 

18  13  20.5 

0.25 

6  17  45.7 

8  52  38.83 

0.080 

18  13  16.4 

052 

7 

8  52  39.32 

0.078 

18  13  15.1 

0.21 

7  17  41.8 

8  52  40.64 

0.071 

18  13  11.7 

0.19 

8 

8  52  41.08 

0.C60 

18  13  10.6 

0.17 

8  17  37.9 

8  52  42.23 

0.061 

18  13    7.7 

0.15 

9 

8  52  42.62 

0.059 

18  13    6.9 

0.13 

9  17  34.0 

8  52  43.61 

0.052 

18  13    4.7 

0.12 

'^ 

H  52  43.94 

0.050 

18  13    4.1 

0.10 

10  17  30.1 

8  52  44.77 

0.043 

18  13    2.6 

0.08 

11 

8  52  45.04 

0.040 

18  13    2.2 

0.06 

11  17  26.2 

8  52  45.70 

0.034 

18  13    1.3 

-  0.04 

1         ^2 

8  52  45.91 

O.031 

18  13    1.2 

-  0.02 

12  17  22.3 

8  52  46.40 

0.024 

18  13    1.0 

0.00 

'         13 

8  52  46.55 

0.021 

18  13    1.2 

+  0.02 

13  17  18.3 

8  52  46.88 

0.015 

18  13    1.6 

+  0.03 

14 

8  52  46.97 

0.012 

18  13    2.1 

0.05 

14  17  14.4 

8  52  47.13 

+0.005 

18  13    3.1 

0.07 

15 

8  52  47.16 

+0.002 

18  13    3.9 

0.09 

15  17  10.5 

8  52  47.15 

-0.004 

18  13    5.5 

0.11 

16 

8  52  47.12 

-0.007 

18  13    6US 

0.13 

16  17    65 

8  52  46.95 

0.013 

18  13    8.9 

0.15 

17 

8  52  46.85 

0.016 

18  13  10.1 

0.17 

17  17    2.6 

8  52  46.53 

0.023 

18  13  13.1 

0.19 

18 

8  52  46.36 

0.026 

18  13  14  6 

0.20 

18  16  58.7 

8  52  45.88 

0.033 

18  13  18.3 

052 

19 

8  52  45.64 

0.036 

18  13  20.1 

024 

19  16  54.7 

8  52  45.01 

0.043 

18  13  24.3 

0.26 

;     20 

8  52  44.70 

0.046 

18  13  26.4 

0.28 

20  16  50.8 

8  52  43.92 

0.052 

18  13  31.3 

0.30 

1         21 

8  52  43.54 

0.055 

18  13  33.6 

0.32 

21  16  46.8 

8  52  42.60 

0.C63 

18  13  39.2 

0.33 

1         22 

8  52  42.16 

0.C63 

18  13  41.8 

0.35 

22  16  42.9 

8  52  41.06 

0.069 

18  13  47.9 

0.37 

:         23 

8  52  40.55 

0.072 

18  13  50.8 

0.39 

23  16  38.9 

8  52  39.29 

0.078 

18  13  57.5 

0.41 

<         24 

8  52  38.71 

0.081 

18  14    0.7 

0.43 

24  16  35.0 

8  52  37.30 

0.087 

18  14    8.0 

0.45 

25 

8  52  36.65 

0.090 

18  14  11.5 

0.47 

25  16  31.0 

8  52  35.10 

0.097 

18  14  19.4 

0.48 

26 

8  52  34.38 

0.100 

18  14  23.2 

0.50 

26  16  27.1 

8  52  32.60 

0.106 

18  14  31.6 

0.52 

27 

8  52  31.89 

0.109 

18  14  35.7 

0.54 

27  16  23.1 

8  52  30.06 

0.115 

18  14  44.6 

0.56 

28 

8  52  29.18 

0.118 

18  14  49.0 

0.58 

28  16  19.0 

8  52  27.21 

0.124 

18  14  58.4 

0.60 

20 

8  52  26.26 

0.127 

18  15    3.1 

0.62 

29  16  15.1 

8  52  24.16 

0.133 

18  15  13.1 

0.&3 

30 

8  52  23.13 

0.136 

18  15  18.1 

0.65 

30  16  11.2 

8  52  20.89 

0.142 

18  15  28.7 

0.66 

Dec.  1 

8  52  19.78 

0.145 

18  15  34.0 

0.69 

1  16    7.2 

8  52  17.40 

0.150 

18  15  45.2 

0.70 

2 

8  52  16.21 

0.154 

18  15  50.8 

0.72 

2  16    3  2 

8  52  13.70 

0.158 

18  16    2.4 

0.73 

3 

8  52  12.43 

0.162 

18  16    8.3 

0.70 

3  15  59.2 

8  52    9.80 

0.167 

18  16  20.4 

0.77 

i           4 

8  52    8.45 

0.171 

18  16  26.6 

0.80 

4  15  55.2 

8  52    5.68 

0.175 

18  16  39.3 

0.811 

5 

8  52    4.26 

0.179 

18  16  45.8 

0.83 

5  15  51.2 

8  52    1.37 

0.184 

18  16  59.0 

0.84, 

6 

8  51  59.87 

0.188 

18  17    5.8 

0.86 

6  15  47.2 

8  51  56.87 

0.192 

18  17  19.5 

0.87 

7 

8  51  55.28 

0.196 

18  17  26.7 

0.&J 

7  15  43.2 

8  51  52.16 

0.201 

18  17  40.8 

0.90 

8 

8  51  50.49 

0.205 

18  17  48.3 

0.93 

8  15  39.2 

8  51  47.24 

0.209 

18  18    2.8 

0.94 

9 

8  51  45.49 

0.213 

18  18  10.6 

0.96 

9  15  35.2 

8  51  42.12 

0.217 

18  18  25.5 

0.97 

10 

8  51  40.29 

0.221 

18  18  33.7 

0.99 

10  15  31.2 

8  51  36.80 

0.225 

18  18  49  0 

1.00 

11 

8  51  34.89 

0.229 

18  18  57.5 

1.02 

11  15  27.1 

8  51  31.30 

0.233 

18  19  13.1 

1.03 1 

12 

8  51  29.30 

0irJ7 

18  19  22.0 

1.05 

12  15  23.1 

8  51  25.61 

0Si4l 

18  19  38.1 

1.C6 

13 

8  51  23.53 

0.245 

18  19  47.3 

1.08 

13  15  19.1 

8  51  19.75 

0}240 

18  20    3.8 

1.09 

i         14 

8  51  17.58 

0Ja53 

18  20  13.4 

1.11 

14  15  15.1 

8  51  13.68 

0.256 

18  20  30.2 

1.12, 

15 

8  51  11.43 

0.260 

18  20  40.1 

1.13 

15  15  11.0 

8  51     7.43 

Oi264 

18  20  57.4 

1.14 

16 

6  51     5.09 

0.268 

18  21     7.6 

1.16 

16  15    7.0 

8  51     0.99 

0571 

18  21  25.1 

1.17| 

17 

8  50  58.57 

0.275 

18  21  35.7 

1.19 

17  15    2.9 

8  50  54.:)8 

0.270 

18  21  53.6 

1.20 ' 

18 

8  50  51.87 

0.283 

18  22    4.5 

1.22 

18  14  58.9 

8  50  47.58|    0.286 

18  22  22.7 

153 

'         19 

8  50  44.99 

0.290 

18  22  33.9 

1.24 

19  14  54.8 

8  50  40.62    0.2:  )3 

18  22  52.3 

1.25 

20 

8  50  37.94 

0.297 

18  23    3.9 

157 

20  14  50.8 

8  50  a3.49    0.300 

18  23  22.7 

1.28 

'         21 

8  50  30.73 

0.304 

18  23  34.6 

1.29 

21  14  46.7 

8  50  26.19 

0.307 

18  23  53.7 

1.30 ' 

22 

8  50  23.35 

0.311 

18  24    5.9 

1.32 

22  14  42.7 

8  50  18.73 

0.314 

18  24  25.3 

1.33: 

23 

8  50  15.81 

0.318 

18  24  37.8 

1.34 

23  14  38.6 

8  50  11.11     0.320 

18  24  57.5 

1.35 ' 

24 

H  50    8.10 

0.324 

18  25  10.3 

1.37 

24  14  34.6 

8  50    3.33    0.326 

18  25  30.2 

1.38 

25 

8  50    0.24 

0.330 

18  25  43.4 

1.39 

25  14  '30.5 

8  49  55.40.    0.332 

18  26    3.6 

1.40 ; 

26 

8  40  52.23 

0.336 

18  26  17.1 

1.42 

26  14  26.4 

8  49  47.33|    0.338 

18  26  37.5 

1.42 

27 

8  49  44.07 

0.342 

18  26  51.3 

1.44 

27  14  22.3 

8  49  39.12    0.344 

18  27  11.9 

1.44 

28 

8  49  35.77 

0.348 

18  27  26.0 

1.46 

28  14  18.3 

8  49  30.75;    0.350 

18  27  46.8 

1.46 

29 

8  49  27.32 

0.354 

18  28     1.1 

1.48 

29  14  14.2 

8  49  22.25    0.356 

18  28  22.0 

1.48 

I         30 

8  49  18.73 

0.360 

18  28  36.7 

1.50 

30  14  10.1 

8  49  13.62    0.361 

18  28  58.0 

1.50 

>         31 

8  49  10.02 

0.365 

18  29  12.8 

1.52 

31  14    6.1 

8  49    4.86    0.367 

18  29  e4.4 

li)2 

38 

b  49     1.191 

-0.370' 

+16  29  49.4 

+  1.54132  14    2.0 

8  46  55.98  -0.372 

+18  30  11.1 

+  1.54 
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Date. 
1S78. 

FOR  WASHINGTON  MEAN  NOON. 

rOK  MERIDIAN  TRANSIT. 

Apparent 

Klght 
AsceusioD. 

Diflf.for 
Ihonr. 

Apparent 
Doclination. 

Diff.for 
1  hour. 

Mean  Time 
of  Tranait 

Apparent 

Right 
Ascousion. 

Diff.for 
1  h.of 
Xong. 

Apparent 
Declination. 

Diff.  for 

1  hour of 

Long. 

h    m      8 

B 

O          1         II 

// 

d 

li    m 

b    in      8 

8 

O          1         II 

n 

Jan.  1 

1  2D  3812  -0.013 

+  7  31  39.5 

+  0.08 

1 

6  42.9 

1  29  38.04 

-0.012 

+  7  31  40.1 

+  0.09 

2 

1  29  37.87 

0.008 

7  31  41.7 

0.11 

2 

6  38.9 

1  29  37.82 

0.006 

7  31  42.5 

0.12 

3 

1  2i)  37.76 

-0.002 

7  31  44.7 

0.14 

3 

6  35.0 

1  29  37.74 

-0.000 

7  31  45.6 

0.15 

4 

1  29  37.78 

+0.003 

7  31  48.5 

0.17 

4 

6  31.1 

1  29  37.80 

+0.005 

7  31  49.6 

0.19 

5 

1  20  37.92 

0.009 

7  31  53.1 

0.21 

5 

6  27.2 

1  29  37.98 

0.010 

7  31  54.5 

0.22 

6 

1  29  38.20 

0.014 

7  31  58.5 

0.24 

6 

6  23.2 

1  29  38.29 

0.016 

7  32    0.1 

0.25 

7 

1  20  38.61 

0.020 

7  32    4.6 

0.27 

7 

6  19.3 

1  29  38.73 

0.021 

7  32    6.4 

0.28 

8 

1  29  39.15 

0.025 

7  32  11.5 

0.30 

8 

6  15.4 

1  29  39.31 

0.027 

7  32  13.5 

0.31 

1) 

1  29  39.82 

0.031 

7  32  19.1 

0.33 

9 

6  11.5 

1  29  40.02 

0.032 

7  32  21.3 

0.34 

10 

1  29  40.63 

0.036 

7  32  27.5 

0.37 

10 

6    7.5 

1  29  40.86 

0.038 

7  32  29.8 

0.1^7 

11 

1  29  41.57 

0.042 

7  39  36.7 

0.40 

11 

6    3.6 

I  29  41.83 

0.043 

7  32  39.2 

0.41 

12 

1  29  42.63 

0.047 

7  32  46.6 

0.43 

12 

5  59.7 

1  29  42i)2 

0.048 

7  32  49.3 

0.44 

13 

1  29  43.82 

0.052 

7  32  57.3 

0.46 

13 

5  55.8 

1  29  44.14 

0.054 

7  33    0.2 

0.47 

14 

1  29  45.14 

0.058 

7  33    8,8 

0.50 

14 

5  51.9 

1  29  45.49 

0.059 

7  33  11.8 

0.50 

15 

1  29  46.60 

0.063 

7  33  21.1 

0.53 

15 

5  48.0 

1  29  46.97 

0.064 

7  '33  24J2 

0.53 

16 

1  29  48.18 

0.069 

7  33  34.1 

0.56 

16 

5  44.1 

1  29  48.58 

0.070 

7  33  37.4 

0.56 

17 

1  29  49.89 

0.074 

7  33  47.9 

0.59 

17 

5  40.2 

I  29  50.32 

0.075 

7  33  51.3 

0.59 

18 

1  29  51.73 

0.079 

7  M    2.4 

0.62 

18 

5  36.3 

1  29  52.18 

0.080 

7  34    5.9 

0.62 

19 

1  29  53.70 

0.085 

7  34  17.7 

0.65 

19 

5  32.4 

1  29  54.17 

0.086 

7  34  21.3 

0.66 

20 

1  29  55.80 

0.090 

7  34  33.7 

0.68 

23 

5  28.5 

1  29  56.30 

0.091 

7  34  37.4 

0.69 

21 

1  29  58.03 

0.096 

7  34  50.4 

0.71 

21 

5  24.6 

1  29  58.55 

0.097 

7  34  54.3 

0.72 

22 

1  30    0.39 

0.101 

7  35    7.9 

0.74 

22 

5  20.7 

1  30    0,93 

0.102 

7  35  11.9 

0.75 

23 

1  30    2.87 

0.106 

7  35  26.1 

0.77 

23 

5  16.8 

1  30    3.43 

0.107 

7  35  30.2 

0.78 

24 

1  30    5.48 

O.Ul 

7  35  45.1 

0.81 

24 

5  12.9 

1  30    6.06 

0.112 

7  35  49.3 

0.81 

25 

1  30    8i21 

0.116 

7  36    4.8 

0.84 

25 

5    9.0 

1  30    8.61 

0.117 

7  36    9.1 

0.84 

26 

1  30  11.07 

0.122 

7  36  25.2 

0.87 

26 

5    5.1 

1  30  11.69 

0.123 

7  36  29.6 

0.87 

27 

1  30  14.06 

0.127 

7  36  46.3 

0.89 

27 

5     1.2 

1  30  14.69 

0.128 

7  36  50.8 

0.90 

28 

1  30  17.17 

0.132 

7  37    8.1 

0.92 

28 

4  57.4 

1  30  17.82 

0133 

7  37  12.7 

0.93 

2D 

1  30  20.40 

0.137 

7  37  30.6 

0.95 

29 

4  53.5 

1  30  21.07 

0.138 

7  37  a5.3 

0.96 

30 

1  30  23.76 

0.142 

7  37  53.9 

0.98 

30 

4  49.6 

1  30  24.44 

0.143 

7  37  58.6 

0.99 

31 

1  -30  27.24 

0.148 

7  38  17.9 

1.01 

31 

4  45.7 

1  30  27.94 

0.148 

7  38  22.7 

1.02 

Feb.  1 

1  30  30.85 

0.153 

7  38  42.5 

1.04 

1 

4  41.9 

1  30  31.56 

0.153 

7  38  47.4 

l.<^ 

2 

1  30  34.57 

0.158 

7  39    7.8 

1.07 

2 

4  38.0 

1  30  35.30 

0.158 

7  39  12.7 

1.07 

3 

1  30  38.4  J 

0.163 

7  39  33.7 

1.09 

3 

4  34.1 

1  30  39.16 

0.163 

7  39  38.7 

1.10 

4 

1  30  42.38 

0.168 

7  40    0.3 

1.12 

4 

4  30.3 

1  30  43.14 

0.168 

7  40    5.4 

1.13 

5 

1  30  46.46 

0.173 

7  40  27.6 

1.15 

5 

4  26.4 

1  30  47.23 

0.173 

7  40  32.7 

1.15 

6 

1  30  50.66 

0.177 

7  40  55.5 

1.18 

6 

4  22.5 

1  30  51.44 

0.178 

7  41     0.7 

1.18 

7 

1  30  54.97 

0.182 

7  41  24.1 

1.20 

7 

4  18.7 

I  30  55.75 

0.182 

7  41  29.3 

1.20 

8 

1  30  59.38 

0.186 

7  41  53.3 

1.23 

8 

4  14.8 

1  31     0.17 

0.186 

7  41  58.5 

1.23 

1) 

1  31     3.90 

0.191 

7  42  23.1 

1.25 

9 

4  11.0 

1  31     4.70 

0.191 

7  42  28.4 

1.26 

10 

1  31     8.54 

0.1% 

7  42  53.5 

1.28 

10 

4    7.1 

I  31     9.34 

0.196 

7  42  58.8 

\26 

IJ 

1  31  13.29 

OJ200 

7  43  24.5 

1.30 

11 

4    3.2 

1  31  14.10 

0.201 

7  43  29.8 

1.31 

12 

1  31  18.15 

0-205 

7  43  56.1 

1.33 

12 

3  59.4 

1  31  18.97 

0.205 

7  44    J.4 

1.33 

13 

1  31  23.12 

0.209 

7  44  28.4 

1.36 

13 

3  55.5 

1  31  23.94 

0.209 

7  44  33.7 

1.36 

14 

1  31  28.19 

0.213 

7  45    1.2 

1.38 

14 

3  51.7 

1  31  29.02 

OMU 

7  45    6.6 

1.38 

15 

1  31  33.37 

0.218 

7  45  34.6 

1.40 

1^ 

3  47.8 

1  31.34.20 

0.218 

7  45  40.0 

1.40 

16 

I  31  -38.65 

0.222 

7  46    8.5 

1.42 

16 

3  44.0 

1  31  39.48 

0.222 

7  46  13.9 

1.42 

17 

1  31  44.03 

0.226 

7  46  42.9 

1.44 

17 

3  40.2 

1  31  44.87 

0.226 

7  46  48.3 

1.44 

18 

I  31  49.52 

0.231 

7  47  17.9 

1.47 

18 

3  36.3 

1  31  50.36 

0.231 

7  47  23.2 

1.47 

ID 

1  31  55.11 

0.235 

7  47  53.5 

1.49 

19 

3  32.5 

1  31  55.95 

0.235 

7  47  58.7 

1.49 

20 

1  32    0.80 

0.239 

7  AS  29.6 

1.51 

20 

3  28.7 

1  32    1.63 

0.239 

7  48  34.8 

1.51 

21 

1  32    6.58 

0.243 

7  49    6.2 

1.54 

21 

3  24.8 

1  32    7.41 

0.243 

7  49  11.4 

1.54 

22 

1  32  12.46 

0.247 

7  49  43.3 

1.56 

22 

3  21.0 

1  32  13.29 

0.247 

7  49  48.5 

1.56 

23 

1  32  18.44 

0.251 

7  50  2J.9 

1.58 

23 

3  17.2 

1  32  19.27 

0.251 

7  50  26.1 

1.58 

24 

1  32  24.51 

0.255 

7  50  59.1 

1.60 

24 

3  13.3 

1  32  25.34 

0.255 

7  51     4.2 

1.60 

25 

1  32  30.67 

0.2.59 

7  51  37.8 

1 

1.62 

25 

3    9.5 

1  32  31.49 

0.258 

7  51  42.8 

1.62 

26 

1  32  36.92 

0.262 

7  52  16.9 

1.64 

26 

3    5.7 

1  32  37.73 

0.262 

7  52  21.9 

1.64 

27 

1  32  43.26 

0.266 

7  52  56.4 

1.66 

27 

3     1.9 

1  32  44.06 

0.266 

7  53     1.4 

1.66 

28 

1  32  49.69 

0.269 

7  53  36.4 

1.68 

28 

2  58.0 

1  32  50.48 

0.269 

7  53  41.4 

1.68 

29 

1  32  56.20 

0.273 

7  54  16.9 

1.70 

29 

2  54.2 

1  32  56.99 

0.273 

7  54  21.8 

1.7ft 

30 

1  33    2.80 

0.277 

7  54  57.8 

1.71 

30 

2  50.4 

1  33    3.59 
.    1  33  10i26 

0^77 

7  55    2.7 

1.71 

31 

1  33    9.48 

+0.280 

+  7  55  39.1 

+  1.73 

31 

2  46.6 

+Oi280 

+  7  55  43.9 

,  +•  i.7a| 
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Bate. 

FOR  WASmKGTON  H£AN  NOON. 

FOR  MERIBIAN  TRANSIT. 

ApparDDt 

Kiffbt 
Aacenaion. 

Dittfor 
1  hour. 

ApDArent 
DocUnation. 

Biff,  for 
Ibour. 

Hoan  Time 
of  Transit. 

Apparent 

K^ht 
Aareusiou. 

Biff,  for 
1  li.  of 
Long. 

Apparent 
Beclioation. 

Biff,  for 

1  hoar  of 

Long. 

h    m     s 

B 

o         /        // 

#/ 

(I     h    m 

h    ra      8 

8 

Q          /         // 

+  7  54  21.8 

II 

,  Mar.  1 

1  32  56.20 

+Oi273 

+  7  54  16.9 

+  1.70 

1     2  54.2 

1  32  56.99 

+0.273 

+  1.69 

■          2 

1  33    2.80 

OJ277 

7  54  57.8 

1.71 

2    2  50.4 

1  33    3.59 

0.277 

7  55    2.7 

1.71 

3 

1  33    9.48 

0.280 

7  55  39.1 

1.73 

3    2  46.6 

1  33  10.2(> 

0.280 

7  55  43.9 

1.72 

4 

1  33  16.24 

0.283 

7  56  20.8 

1.75 

4    2  42.7 

1  33  17.01 

0.283 

7  56  25.5 

1.74 

5 

1  33  23.08 

0.286 

7  57    3.0 

1.76 

5    2  38.9 

1  33  23.84 

0.286 

7  57    7.6 

1.76 

6 

1  33  29.99 

0.290 

7  57  45.5 

1.78 

6    2  35.1 

1  33  30.74 

0.289 

7  57  50.1 

1.78! 

7 

1  33  36.98 

0.393 

7  58  28.4 

1.80 

7    2  31.3 

1  33  37.72 

0.292 

7  58  32.9 

1.79; 

8 

1  33  44.04 

0.296 

7  59  11.7 

1.81 

8    2  27.5 

1  33  44.77 

0.295 

7  59  16.1 

1.81' 

9 

1  33  51.17 

0.209 

7  59  55.3 

1.82 

9    2  23.6 

1  33  51  .e8 

0.298 

7  59  59.6 

1.82 

10 

1  33  58.37 

0.302 

8    0  39.2 

1.84 

10    2  19.8 

1  33  59.07 

0.301 

8    0  43.5 

1.84 

11 

1  34    5.65 

0.305 

8    1  23.5 

1.85 

11    2  16.0 

1  M    6.33 

0.304 

8    1  27.7 

1.85 

12 

1-34  12.99 

0.307 

8    2    8.1 

1.86 

12    2  12.2 

1  34  13.66 

0.307 

8    2  12.2 

1.86 

13 

1  34  20.40 

0.310 

8    2  53.0 

1.88 

13    2    8.4 

1  34  21.06 

0.310 

8    2  57.0 

1.87  i 

14 

1  34  27.87 

0.313 

8    3  38.2 

1.89 

14    2    4.6 

1  34  28.52 

0.312 

8    3  42.1 

1.89 

15 

1  34  35.40 

0.315 

8    4  23.8 

1.90 

15    2    0.8 

1  34  36.03 

0.314 

8    4  27.6 

1.90 

16 

1  34  42.96 

0.317 

8    5    9.6 

1.91 

16    1  57.0 

1  34  43.60 

0.317 

8    5  13.3 

1.91 

17 

1  34  50.62 

0.320 

8    5  55.7 

1.93 

17    1  53.2 

1  34  51.23 

0.319 

8    5  59.3 

1.92 

18 

1  34  58.32 

0.322 

8    6  42.0 

1.94 

18    1  49.4 

1  34  58.91 

0.321 

8    6  45.5 

1.93 

19 

1  35    6.08 

0.324 

8    7  28.6 

1.95 

19    1  45.6 

1  35    6.65 

0.324 

8    7  32.0 

1.94 

^ 

1  35  13.89 

0.327 

8    8  15.4 

1.96 

20    1  41.8 

1  35  14.45 

0.326 

8    8  18.7 

1.95 

21 

I  35  21.76 

0.329 

8    9    2.5 

1.97 

21     1  38.0 

1  35  22.30 

0.328 

8    9    5.7 

1.96: 

22 

1  :y>  29.67 

0.331 

8    9  49.8 

1.98 

22    1  34.2 

1  35  30.19 

0.330 

8    9  52.9 

1.97 

23 

I  35  37.63 

0.333 

8  10  37.3 

1.98 

23    1  30.4 

I  :\o  38.13 

0.332 

8  10  40.3 

1.98 

24 

1  35  45.63 

0.334 

8  11  24.9 

1.99 

24    1  26.6 

1  35  46.11 

0.334 

8  11  27.y 

1.98 

25 

1  35  53.68 

0.336 

8  12  12.7 

2.00 

25    1  22.8 

1  35  54.14 

0.336 

8  12  15.5 

1.99  j 

26 

1  36    1.78 

0.338 

8  13    0.8 

2.01 

26    1  19.0 

1  36    2i22 

0.338 

8  13    3.4 

2.00 

27 

1  36    9.9] 

0.340 

8  13  49.0 

2.01 

27    1  15.2 

1  36  10.34 

0.339 

8  13  51.5 

2.01 

28 

1  36  18.08 

0.341 

8  14  37.3 

2.02 

28    1  11.4 

1  36  18.49 

0.340 

8  14  39.7 

2.01 

29 

1  36  2629 

0.343 

8  15  25.8 

2.02 

29    1    7.6 

1  36  26.67 

0.342 

8  J5  28.1 

2.02 

1        30 

1  36  34.53 

0.344 

8  16  14.4 

2.03 

30    1     3.8 

1  36  34.89 

0.343 

8  16  16^6 

2.02 

1         31 

1  36  42.81 

0.346 

8  17    3.2 

2.04 

31    1    0.0 

1  36  43.15 

0.345 

8  17    5.2 

2.03 

!  Apr.  1 

1  36  51.12 

0.347 

8  17  52.1 

2.04 

1     0  56.2 

1  36  51.44 

0.346 

8  17  54.0 

2.03 

!          2 

1  36  59.45 

0.348 

8  18  41.0 

2.04 

2    0  52.4 

1  36  59.76 

0.347 

8  18  42J5 

2.03 

3 

1  37    7.81 

.  0.349 

8  19  30.0 

2.04 

3    0  48.6 

1  37    8.10 

0.348 

8  19  31.6 

2.04 

4 

1  37  16.20 

0.350 

8  20  1!K0 

2.05 

4    0  44.8 

1  37  16.46 

0.349 

8  20  20J> 

2.04' 

5 

1  37  24.61 

0.351 

8  21     8.1 

2.05 

5    0  41.0 

1  37  24.84 

0.350 

8  21    9.5 

2.04  1 

6 

1  37  33.03 

0.351 

8  21  57.2 

2.05 

6    0  37.3 

1  37  33.25 

0.351 

8  21  58.5 

2.04 

7 

I  37  41.48 

0.352 

8  22  46.4 

2.05 

7    0  33.5 

1  37  41.68 

0.351 

8  22  47.5 

2.04 

8 

1  37  49.95 

0.353 

8  23  35.6 

2.05 

8    0  29.7 

1  37  50.12 

0.:«2 

8  23  36.6 

2.05 

9 

1  37  58.43 

0.:^ 

8  24  24.9 

2.06 

9    0  25.9 

1  37  58.58 

0.353 

8  24  25.8 

2.05 

10 

1  38    6.92 

O.ZM 

8  25  14.3 

2.06 

10    0  22.1 

1  38    7.05 

0.353 

8  25  15.0 

2.05; 

11 

1  38  15.43 

0.353 

8  26    3.6 

2.05 

11     0  18.3 

1  38  15.54 

0.3.'>4 

8  26    4.2 

2.05 

12 

1  38  23.95 

0.355 

8  26  52.8 

2.05 

12    0  14.5 

1  38  24.04 

0354 

8  26  53.3 

2.04: 

13 

1  38  32.48 

0.355 

8  27  41.9 

2.04 

13    0  10.7 

1  38  32.54 

0.354 

8  27  42.3 

2.04  i 

14 

1  Mi  41.01 

0.356 

8  28  30.9 

2.04 

14    0    6.9 

1  38  41.05 

0.355 

8  28  31.2 

2.04 

15 

1  38  49.55 

0.356 

8  29  19.9 

2.04 

15    0    3.1 

I  38  49.57 

0.355 

8  29  20.1 

2.04 

15  23  59.3 

1  38  58.09 

0.355 

8  30    9.0 

2.04! 

16 

1  38  58.09 

0.356 

8  30    9.0 

2.04 

16  23  55.5 

1  39    6.61 

0.355 

8  30  57.8 

2.03 

17 

1  39    6.63 

0M56 

8  30  58.0 

2.04 

17  23  51.8 

1  39  15.13 

0.355 

8  31  46.6 

2.03 

18 

1  39  15.17 

0.356 

8  31  46.9 

2.04 

18  23  48.0 

1  39  23.64 

0.354 

8  32  35.3 

2.03 

1         19 

1  39  23.71 

0.356 

8  32  35.7 

2.03 

19  23  44.2 

1  39  32.15 

0.-354 

8  33  2:J.h 

2.02 

20 

1  39  32.25 

0.356 

8  33  24.3 

2.03 

20  23  40.4 

1  39  40.66 

0.354 

8  34  12.1 

2.01 

1 

21 

1  39  40.78 

0.355 

8  34  12.8 

2.02 

21  23  36.6 

1  39  49.16 

0.354 

8  35    0.4 

2.01 

22 

1  39  49.30 

o.:«5 

8  35    1.2 

2.01 

22  23  32.8 

1  39  57.65 

0.:i53 

8  35  4^^.6 

2.01 

23 

1  39  57.81 

0.354 

8  35  49.5 

2.01 

23  23  29.0 

1  40    6.13 

oa>:j 

8  36  36.7 

2.00 

24 

1  40    6.31 

0.354 

8  36  37.7 

2.00 

24  2;i  25.2 

1  40  U.T*0 

o.:tt2 

8  37  24.6 

l.!)9 

25 

1  40  14.79 

0.353 

8  37  25.8 

200 

25  23  21.4 

1  40  23.03 

0.351 

8  38  12.4 

1.9  J 

26 

1  40  23.2G 

0.352 

8  38  13.7 

1.99 

26  23  17.6 

1  40  31.45 

0J3.50 

8  39    0.0 

i.iw 

27 

1  40  31.71 

0.352 

8  39    1.4 

,       1.98 

27  23  13.9 

1  40  2:).86 

0.349 

8  39  47.4 

l.!i7 

[         28| 

1  40  40.14 

0:Xf\ 

8  39  48.9 

'      1.97 

.28  2:J  10.1 

1  40  48.25 

0.349 

8  40  34.6 

1.90 

1        29 

1  40  48.55 

o.:i50 

8  40  36.2 

1       1.97 

29  23    6.3 

1  40  56.62 

0.348 

S  41  21.6 

1.95: 

38 

1  40  56.93 

^.349 

+  8  41  23.3 

.  +  1.96>30  23    2.5 

1  41     4.% 

441.347 

+  8  42    8.3 

+  l.{Mi 
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SM 


1 
Dste. 

1973. 

1      FOR  WA8HIKOT0K  HKAJT  XOON. 

FOR  MERIPIAir  TRANSIT. 

Apparent 
1        Right 

ASCCDSiOD. 

Dilffor 
Ihoar. 

Apparent 
DeclinatioD. 

Diftfor 
Ihour. 

Mean  Time 
ofTranflit. 

Apparent 
AscGuaion. 

Diff.for 
1  h.  of 
Long. 

1 

Apnareiit 
Declination. 

Diff.for 

1  hour of 

Long. 

h    m      s 

B 

O          t         II 

// 

d     h    m 

h    m     a 

a 

Oil/ 

00 

Julvl 

1  47  42.79 

>0.158 

4^  9  17  12.0 

+  0.74 

1  19     5.4 

1  47  45.78  +0.154 

+  9  17  25.9 

+  0.72 

2 

1  47  46.53 

0.153 

9  17  29.4 

0.71 

2  19     1.5 

1  47  4941 

0.149 

9  17  42.7 

0.69 

3 

1  47  50.15 

0.148 

9  17  46.1 

0.68 

3  18  57.6 

1  47  52.92 

0.144 

9  17  58.8 

0.66 

4 

1  47  53.65 

0.143 

9  18    2.1 

0.65 

4  18  53.7 

1  47  56.32 

0.139 

9  18  14.2 

0.63 

5 

1  47  57.03 

0.139 

9  18  17.4 

0.62 

5  18  49.9 

1  47  59.61 

0.135 

9  18  29.0 

0.60 

6 

1  48    0.3! 

0.134 

9  18  321 

0.60 

6  18  46.0 

1  48    2.79 

0.130 

9  18  43.1 

0.57 

1           7 

1  48    3.48 

0.130 

9  18  46.1 

0.57 

7  18  42.1 

1  48    6.86 

0.125 

9  18  56.6 

0.55 

8 

1  48    6.53 

0.125 

9  18  59.5 

0.54 

8  18  38.2 

1  48    8.81 

0.120 

9  19    9.4 

0.52 

;     9 

1  48    9.46 

0.120 

9  19  12.2 

0.52 

9  18  34.3 

1  48  11.65 

0.116 

9  19  21.5 

0.49 

10 

1  48  12.28 

0.115 

9  19  24.2 

0.49 

10  18  30.5 

1  48  14.37 

0.111 

9  19  32.9 

0.46 

11 

1  48  14.98 

O.UO 

9  19  35.5 

0.46 

1 1  18  26.6 

1  48  16.97 

0.106 

9  19  43.7 

0.44 

12 

1  48  17.56 

0.105 

9  19  46.2 

0.43 

12  18  22.7 

1  48  19.45 

0.101 

9  19  53.8 

0.41 

13 

1  48  20.01 

0.100 

9  19  56.1 

0.40 

13  18  18.8 

1  48  21.80 

0.095 

9  20    3.2 

0.38 

14 

1  48  22.34 

0.095 

9  20    5.3 

0.37 

14  18  14.9 

1  48  24.03 

0.090 

9  20  11.9 

0.35 

15 

1  46  24.55 

0.090 

9  20  13.8 

0.34 

15  18  11.0 

1  48  26.14 

0.085 

9  20  19.9 

0.32 

16 

1  48  26.64 

0.065 

9  20  21.7 

0.31 

16  18    7.1 

1  48  28.13 

0.080 

9  20  27.2 

0.29 

17 

1  48  28.61 

0.080 

9  20  28.9 

0.28 

17  18    3.2 

1  48  30.01 

0.075 

9  20  33.8 

0.26 

IB 

1  48  :)0.46 

0.075 

9  20  35.3 

0.25 

18  17  59.3 

1  48  31.77 

0^0 

9  20  39.7 

0.23 

19 

1  48  32.19 

0.069 

9  20  41.1 

0.23 

19  17  55.4 

1  48  33.40 

0.065 

9  20  44.9 

0.20 

i         20 

i 

1  48  33.79 

0.064 

9  20  46.2 

0.20 

20  17  51.5 

1  48  34.91 

0.060 

9  20  49.4 

0.17 

21 

1  48  35.27 

0.059 

9  20  50.5 

0.17 

21  17  47.6 

1  48  36.29 

0.055 

9  20  53.2 

0.15 

22 

1  48  36.63 

0.054 

9  20  54.2 

0.14 

22  17  43.7 

1  48  37.55 

0.050 

9  20  56.4 

0.12 

23 

1  48  37.86 

0.049 

9  20  57.1 

0.11 

23  17  39.7 

1  48  38.68 

0.045 

9  20  58.9 

0.09 

24 

I  48  38.96 

0.043 

9  20  59.4 

0.08 

24  17  35.8 

1  48  39.69 

0.040 

9  21     0.6 

0.06 

25 

1  48  39.94 

0.038 

9  21    0.9 

0.05 

25  17  31.9 

1  48  40.58 

0.034 

9  21     1.6 

+  0.03 

26 

1  48  40.80 

0.033 

921     1.8 

•f  0.02 

26  17  28.0 

1  48  41.34 

0.029 

9  21    1.9 

0.00 

27 

1  48  41.53 

0.028 

9  21     1.9 

-  0.01 

27  17  24.1 

1  48  41.97 

0.024 

9  21     1.5 

-  0.03 

1         28 

1  48  42.13 

0.022 

9  21     1.4 

0.04 

28  17  20.1 

1  48  42.48 

0.019 

9  21     0.5 

0.06 

29 

1  48  42.60 

0.017 

9  21     0.1 

0.07 

29  17  16.2 

1  48  42.86 

0.013 

9  20  58.8 

0.09 

,         30 

1  48  42.95 

0.012 

9  20  58.2 

0.10 

30  17  12.3 

1  48  43.12 

0.008 

9  20  56.4 

0.12 

31 

1  48  43.17 

0.007 

9  20  55.6 

0.13 

31  17    8.4 

1  48  43.25 

+0.003 

9  20  53.2 

0.15 

Ang.  1 

1  48  43.27 

^.001 

9  20  52.2 

0.15 

1  17    4.4 

1  48  43ii6 

-0.002 

0  20  49.3 

0.18 

2 

1  48  43.24 

-O.004 

9  20  48.1 

0.18 

2  17    0.5 

1  48  43.15 

0.007 

9  20  44.8 

0.20 

3 

1  48  43.09 

0.009 

9  20  43.4 

0.21 

3  16  56.6 

1  48  42.91 

0.012 

9  20  39.6 

OJ£i 

4 

1  48  42.82 

0.014 

9  20  38.0 

0.24 

4  16  52.6 

1  48  42.55 

0.017 

9  20  33.8 

OM 

5 

1  48  42.42 

0.019 

9  20  31.9 

0.27 

5  16  48.7 

1  48  42.07 

0.023 

9  20  27.3 

0.29 

1           6 

1  48  41.90 

0.024 

9  20  25J2 

0.29 

6  16  44.7 

1  48  41.46 

0.028 

9  20  20.1 

0.32 

7 

1  48  41.26 

0.029 

9  20  17.8 

0.32 

7  16  40.8 

1  48  40.73 

0.033 

9  20  12.2 

0.34 

8 

1  48  40.50 

0.034 

9  20    9.7 

0.35 

8  16  36.8 

1  48  39.88 

0.038 

9  20    3.7 

0.37 

9 

1  48  39.61 

0.039 

9  20    0.9 

0.38 

9  16  32.9 

1  48  38.92 

0.043 

9  19  54.5 

0.40 

10 

1  48  38.60 

0.044 

9  19  51.4 

0.41 

10  16  28.9 

1  48  37.84 

0.048 

9  19  44.6 

'     0.43 

11 

1  48  37.48 

0.049 

9  19  41.3 

0.44 

11  16  25.0 

1  48  3&.64 

0.053 

9  19  34.t) 

0.45 

12 

1  48  36.24 

0.054 

9  19  30.5 

0.46 

12  16  21.0 

1  48  35.32 

0.058 

9  19  22.8 

0.48 

13 

1  48  34.87 

0.060 

9  19  19.1 

0.49 

13  16  17.1 

1  48  33.88 

0.063 

9  19  ll.i) 

0.51 

14 

1  48  33.38 

0.065 

9  19    7.0 

0.52 

14  16  13.1 

i  48  32.31 

0.068 

9  18  58.5 

0.54 

15 

1  48  31.77 

0.070 

9  18  54.2 

0.55 

15  16    9.2 

1  48  30.62 

0.073 

9  18  45.3 

0.57 

i         16 

1  48  30.04 

0.075 

9  18  40.8 

0.57 

16  16    5J2 

1  48  28.82 

0.078 

9  18  31.4 

0.59 

17 

1  4H  28.19 

0.079 

9  18  26.7 

0.60 

17  16    1.2 

1  48  26.90 

0.083 

9  18  169 

0j62 

18 

1  48  26.23 

0.084 

9  18  12.0 

0.62 

18  15  57.3 

1'  48  24.86 

0.088 

9  18    1.8 

0.64 

19 

1  48  24.15 

0.089 

9  17  56.7 

0.65 

19  15  53.3 

1  48  22.70 

0092 

9  17-46.2 

0.66 

20 

I  48  21.95 

0.094 

9  17  40.8 

0.67 

20  15  49.3 

1  48  20.43 

0.007 

9  17  30.0 

0.69 

21 

1  48  19.63 

0.099 

9  17  24.3 

0.70 

21  15  45.3 

1  48  18.04 

0.102 

9  17  13.1 

0.72 

22 

1  48  17.19 

0.104 

9  17    7.1 

0.73 

22  15  41.4 

1  4d  15.54 

0.107 

9  16  55.5 

0.74 

23 

1  48  14.64 

0.109 

9  16  49.3 

0.75 

23  15  37.4 

1  48  12.93 

0.111 

9  16  37.3 

0.77 

24 

1  48  IIMS 

0.113 

9  16  30.9 

0.78 

24  15  33.4i 

1  48  10.20 

0.116 

9  16  18.6 

0.80 

25 

1  48    9i21 

o.iie 

9  16*11.9 

0.80 

25  15  29.4 

1  48    7.86 

0.121 

9  15  59.3 

0.82 

26 

1  48    6.32 

0.123 

9  15  52.4 

0.82 

26  15  25.5 

1  48    4.41 

0.125 

9  15  39.5 

0.84 

27 

1  48    3.32 

0.127 

9  15  32.3 

0.85 

27  15  21.5 

1  48     1.35 

0.130 

9  15  19.1 

0.86 

28 

1  48    0.22 

0.132 

9  15  11.5 

0^ 

28  15  17.5 

1  47  58.19 

0.134 

9  14  58.1 

0.89 

29 

1  47  57.01 

0.136 

9  14  50.2 

0.90 

29  15  13.5 

1  47  54.!)2 

0.138 

:     9  14  365 

0.91 

30 

1  47  53.70 

0.140 

9  14  28.4 

0.92 

30  15    9.5 

1  47  51.55 

0.143 

9  14  143 

0.93 

31 

1  47  50.28 

-4).145 

^  9  14    60 

-0.95 

31  15    5.5 

1  47  48.08 

-0.147 

+  9  13  51.6 

^  0.96^ 

4isr 
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Daio. 
1978. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                         | 

Apparent 

Biffht 
Ascension. 

Diflf.for 
Ihoor. 

Apparent 
Declination. 

Difflfor 
Ihonr. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Difllfor 
1  b.of 
Long. 

Apparent 
DecUnatioD. 

Diflr.  for ' 

Ihoor of 

Long.   ' 

h    m     8 

8 

O          1         II 

+  9  13  43.0 

// 

d     h    m 

h    m      8 

8 

O          1         it 

4-  9  13  28.4 

n 

Sept.  1 

1  47  46.75 

-0.149 

-0.97 

1  15     1.5 

1  47  44.50 

-0.151 

-  0.98 

2 

1  47  43.13 

0.153 

9  13  19.5 

0.99 

2  14  57.5 

1  47  40.82 

0.155 

9  13    4.6 

I. GO 

3 

1  47  39.41 

0.157 

9  12  55.5 

1.01 

3  14  53.6 

1  47  37.04 

0.159 

9  12  40.3 

1.02 

4 

1  47  35.58 

0.161 

9  12  31.0 

1.03 

4  14  49.6 

1  47  33.17 

0.163 

9  12  15.5 

1.04 

5 

1  47  31.66 

0.165 

9  12    5.9 

1.05 

5  14  45.6 

1  47  29.20 

0.167 

9  n  50.2 

1.06 

6 

1  47  27.65 

0.169 

9  11  40.4 

1.07 

6  14  41.6 

1  47  25.14 

0.171 

9  11  24.5 

1.06 

7 

1  47  23.54 

0.173 

9  11  14.4 

1.09 

7  14  37.6 

1  47  20.99 

0.175 

9  10  58.3 

1.10 

8 

1  47  19.34 

0.177 

9  10  47.9 

1.11 

8  14  33.5 

1  47  16.74 

0.179 

9  10  31.5 

1.12: 

9 

1  47  15.04 

0.181 

9  10  20.9 

1.13 

9  14  29.5 

1  47  12.40 

0.183 

9  10    4.3 

1.14; 

10 

.  1  47  10.65 

0.185 

9    9  53.4 

1.16 

10  14  25.5 

1  47    7.96 

0.187 

9    9  36.7 

1.16 

11 

1  47    6.17 

0.188 

9    9  25.5 

1.17 

11  14  21.5 

1  47    3.44 

0.190 

9    9    8.6 

1.16 

12 

1  47    1.61 

0.192 

9    8  57i2 

1.19 

12  14  17.5 

1  46  58.84 

0.193 

9    9  40.1 

liiO 

13 

1  46  56.96 

0.196 

9    8  28.4 

1.21 

13  14  13.5 

1  46  f4.]6 

0.197 

9    8  11.1 

1J22 

14 

1  46  52.22 

0.199 

9    7  59.1 

1.23 

14  14    9.5 

1  46  49.39 

0.200 

9    7  41.6 

1.24 

15 

1  46  47.40 

0.203 

9    7  29.4 

1.24 

15  14    5.5 

1  46  44.53 

0.204 

9    7  11.8 

1.25 

16 

1  46  42.50 

0.206 

9    6  59.4 

1.^ 

16  14    1.5 

1  46  39.60 

0.207 

9    6  41.6 

157 

17 

1  46  37.52 

0.209 

9    6  29.0 

1J28 

17  13  57.4 

1  46  34.59 

0.211 

9    6  11.0 

1.28 

18 

1  46  32.47 

0.212 

9    5  58.2 

1.29 

18  13  53.4 

1  46  29.50 

0.214 

9    5  40.1 

130 

19 

1  46  27.34 

0.215 

9    5  27.0 

1.31 

19  13  49.4 

1  46  24.34 

0.216 

9    5    8.8 

1.31 

20 

1  46  22.13 

0.218 

9    4  55.4 

1.32 

20  13  45.4 

1  46  19.11 

0.219 

9    4  37.1 

1.33 

21 

1  46  16.85 

0.221 

9    4  23.5 

1.34 

21  13  41.4 

1  46  13.81 

0.222 

9    4    5.1 

IM 

22 

1  46  11.51 

0.224 

9    3  51.3 

1.35 

22  13  37.4 

1  46    8.44 

0.225 

9    3  32.8 

1.35 

23 

1  46    6.10 

0.227 

9    3  18.7 

3.36 

23  13  33.3 

1  46    3.01 

0.228 

9    3    O.l 

1.37 

24 

1  46    0.63 

0.229 

9    2  45.8 

1.37 

24  13  29.3 

1  45  57.52 

0.230 

9    2  27.2 

1.38 

25 

1  45  55.09 

0.232 

9    2  12.7 

1.39 

25  13  25.3 

1  45  51.97 

0.233 

9    1  54.0 

1.39 

26 

1  45  49.49 

0.235 

9    1  39.2 

1.40 

26  13  21.3 

1  45  46.35 

0.236 

9    1  20.4 

1.40 

27 

1  45  43.83 

0.237 

9    1    5.4 

.    1.41 

27  13  17.2 

1  45  40.67 

0.238 

9    0  46.6 

1.41 

28 

1  45  38.11 

0.239 

9    0  31.3 

1.42 

28  13  13.2 

1  45  34.94 

0.240 

9    0  12.5 

1.42 

29 

1  45  32.34 

0.241 

8  59  57.1 

1.43 

29  13    9.2 

1  45  29.15 

0.242 

8  59  38.2 

1.43 

'     30 

1  45  26.52 

0^243 

8  59  22.7 

1.44 

30  13    5.1 

1  45  23.32 

0.244 

8  59    3.8 

1.44  1 

Oct.  1 

1  45  20.65 

0.245 

8  58  48.0 

1.45 

1  13    1.1 

1  45  17.44 

0.246 

8  58  29.1 

1.45 

2 

1  45  14.73 

0.247 

8  58  13.1 

1.46 

2  12  57.1 

1  45  11.52 

0.248 

8  57  54.2 

1.46 

3 

1  45    8.78 

0.249 

8  57  38.0 

1.47 

3  12  53.0 

1  45    5.56 

0.249 

8  57  19.1 

1.47 

4 

I  45    2.79 

0.251 

8  57    2.7 

1.47 

4  12  49.0 

1  44  59.56 

0.251 

8  56  43.8 

1.47 

5 

1  44  56.75 

0.253 

8  56  27.3 

1.48 

5  12  45.0 

1  44  53.52 

0.253 

8  56    8.4 

1.48 

6 

1  44  50.67 

0.254 

8  55  51.7 

1.49 

6  12  40.9 

1  44  47.44 

0.254 

8  55  32.8 

1.49 

7 

1  44  44.55 

0.256 

8  55  16.0 

1.49 

7  12  36.9 

1  44  41.32 

0.256 

6  54  57.1 

1.49 

8 

1  44  38.40 

0.257 

8  54  40.1 

1.50 

8  12  32.9 

1  44  35.17 

0.257 

8  54  21.3 

1.50 

9 

1  44  32.22 

0.258 

8  54    4.1 

1.50 

9  12  28.8 

1  44  29.00 

0.258 

8  53  45.4 

1.50 

10 

1  44  26.02 

0.259 

8  53  28.1 

1.50 

10  12  24.8 

1  44  22.80 

0.259 

8  53    9.4 

1.51 

11 

1  44  19.79 

0.260 

8  52  51.9 

1.51 

11  12  20.8 

1  44  16.57 

0.260 

8  52  33J2 

1.51 

12 

1  44  13.53 

0.261 

8  52  15.6 

1.51 

12  12  16.7 

1  44  10.31 

0.261 

8  51  57  0 

1.51 

13 

1  44    7.24 

0.262 

8  51  39.3 

1.51 

13  12  12.7 

1  44    4.03 

0.262 

8  51  20.8 

1.51 

14 

1  44    0.94 

0.262 

8  51    3.0 

1.51 

14  12    8.7 

1  43  57.75 

0J262 

8  50  44.6 

1.51; 

15 

1  43  54.64 

0.263 

8  50  26.6 

1.52 

15  12    4.6 

1  43  51.46 

0.262 

8  50    8.3 

•l-5ll 

16 

1  43  48.33 

0.263 

8  49  50.2 

1.52 

16  12    0.6 

1  43  45.16 

0.263 

8  49  32.0 

151 

17 

1  43  42.00 

0.264 

8  49  13.8 

1.52 

17  11  56.6 

1  43  38.84 

0J263 

8  48  ^.7 

151 

18 

1  43  35.65 

0.965 

8  48  37.4 

1.52 

18  11  52.5 

1  43  32.51 

0.264 

8  48  19.4 

151 

19 

1  43  29.30 

0.265 

8  48    1.0 

1.52 

19  11  48.5 

1  43  26.18 

0.264 

8  47  43.1 

151! 

20 

1  43  22.95 

0.265 

8  47  24.6 

1.52 

20  11  44.5 

1  43  19.84 

0.264 

8  47    6.8 

151! 

21 

1  43  16.59 

0.265 

8  46  48.3 

1.51 

21  11  40.4 

1  43  13.50 

0.264 

8  46  30.7 

1.50 

22 

1  43  10.24 

0.265 

8  46  12.2 

1.51 

22  11  36.4 

1  43    7.16 

0.264 

8  45  54.7 

150 

23 

1  43    3.88 

0.fi65 

8  45  36.1 

1.50 

23  11  32.3 

1  43    0.83 

0.264 

8  45  16.8 

150 

24 

1  42  57.53 

0.264 

8  45    0.1 

1.50 

24  11  28.3 

1  42  54.50 

0.263 

6  44  42.9 

1.49 

25 

1  42  51.19 

0.264 

8  44  24.2 

.  1.49 

25  11  24.3 

1  42  48.19 

0.263 

8  44    7J2 

1.48 

26 

1  42  44.87 

0.263 

8  43  48.5 

1.49 

26  11  20.2 

1  42  41.89 

0.262 

8  43  31.7 

1.48 

27 

1  42  38.56 

0.263 

8  43  12.9 

1.48 

27  11  16.2 

1  42  35.61 

0.261 

8  42  56.3 

1.47 

28 

1  42  32.26 

0.262 

8  42  37.5 

1.47 

28  11  12.2 

1  42  29.34 

0.261 

8  42  21.1 

1.46 

29 

1  42  25.99 

0.261 

8  42    2.3 

1.46 

29  11     8.1 

1  42  23.10 

0.260 

8  41  46.U 

1.46 

30 

1  42  19.75 

0.260 

8  41  27.2 

1.46 

30  U    4.1 

1  42  16.88 

0.259 

8  41  11.1 

1.45 

31 

1  42  13.53 

0.259 

8  40  52.3 

1.45 

31  11     0.1 

1  42  10.69 

0.258 

8  40  36.4 

1.44 

^^  32 

1  42    7.33 

-0.258 

+  8  40  17.7 

.  -  1.44132  10  56.0 

1  42    4  52 

-0.256 

.).  8  40    9.0 

-  1.43 
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Date. 

FOR  WASUiNGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

lUffiit 
Ai(ceu«ion. 

1 

*Diff  for     Apparent 
Ibour.    Declination. 

Diff.for 
Ihoor. 

Mean  Time 
of  Tranait 

Apparent 

Right 
Ascension. 

Diftfor 
1  h.  of 
Long. 

Apparent 
Declination. 

Difflfor 

111  our  of 

Long. 

1 

h    m      B 

B 

O         /         /i 

// 

"d 

h    m 

h    ro      A 

s 

O              J             jtf 

Nov.  1 

1  42    7.33 

-0.258 

+  8  40  17.7 

-  1.44 

1 

10  56.0 

1  42    4.52 

^.256 

•t-  8  40    2.0 

-  1.43 

1           ? 

1  42     1.16 

0.256 

8  39  43.3 

1.43 

2  10  52.0 

1  41  58.39 

0.255 

8  39  27.9 

1.42 

3 

1  41  55.03 

0.255 

8  39    9.2 

1.42 

3  10  47.9 

1  41  52.29 

0.253 

8  38  54.0 

1.41 

4 

1 

1  41  48-94 

0.253 

8  38  35.3 

1.41 

4 

10  43.9 

1  41  46.23 

0.252 

8  38  20.3 

1.40 

5 

1  41  42.88 

0.252 

8  38    1.7 

1.40 

5 

10  39.9 

1  41  40.20 

0.250 

8  37  46.9 

1.39 

6 

1                      .A. 

1  41  36.85 

0.250 

8  37  28.3 

1.39 

6  10  35.8 

1  41  34.21 

0.248 

8  37  13.7 

1.38 

! 

1  41  30.86 

0.248 

8  36  55.2 

1.37 

7 

10  31.8 

1  41  28.27 

0.247 

8  36  40.9 

1.36 

1 

1  41  24.93 

0.246 

8  36  22.5 

1.36 

8 

10  27.8 

1  41  22.37 

0.245 

8  36    8.4 

1.35 

!           9 

1  41  19.05 

0.244 

8  35  50.1 

1.34 

9 

10  23.6 

1  41  16.52 

0.243 

8  35  36.3 

1.33 

10 

1  41  13.21 

0.242 

8  35  18.1 

1.33 

10  10  19.7 

1  41  10.72 

0.241 

8  35    4.5 

1.32 

;      " 

1  41     7.42 

0.240 

8  34  46.4 

1.32 

11 

10  15.7 

1  41    4.97 

0.239 

8  34  33.0 

1.31  , 

12 

1  41     1.68 

0.238 

8  34  15.0 

1.30 

12 

10  11.7 

1  40  59.27 

0.236 

8  34     1.8 

1.29 

13 

1  40  56.00 

0.236 

8  33  44.0 

1.28 

13 

10    7.7 

1  40  53.63 

0.234 

8  33  31.1 

1.27 

1         14 

1  40  50.38 

0.233 

8  33  13.5 

1.26 

14 

10    3.6 

1  40  48.04 

0.231 

8  33    0.8 

1.25 

15 

1  40  44.81 

0.231 

8  32  43.3 

1.25 

15 

9  59.6 

1  40  42.52 

0.229 

8  32  30.9 

1.24 

16 

1  40  39.31 

0.228 

8  32  13.5 

li» 

16 

9  55.6 

1  40  37.07 

0.226 

8  32    1.4 

1.22 

1         J^ 

1  40  33.88 

0.225 

8  31  44.2 

1.21 

17 

9  51.6 

1  40  31.68 

0.223 

8  31  32.3 

1.20 

18 

1  40  28.51 

0222 

8  31  15.3 

1.19 

18 

9  47.5 

1  40  26.35 

0.220 

8  31     3.7 

1.18 

19 

1  40  23.21 

0.219 

8  30  46.9 

1.17 

19 

9  43.5 

1  40  21.10 

0.217 

8  30  35.5 

1.16 

20 

1  40  17.99 

0.216 

8  30  18.9 

1.15 

20 

9  39.5 

1  40  15.92 

0.214 

8  30    7.8 

1.14 

21 

]  40  12.84 

0.213 

8  29  51.4 

1.13 

21 

9  35.5 

1  40  10.82 

0.211 

8  29  40.6 

1.12 

22 

1  40    7.77 

0.210 

8  29  24.4 

1.11 

22 

9  31.5 

1  40    5.79 

0.206 

8  29  13.9 

1.10 

23 

1  40    2.77 

0.206 

8  28  58.0 

1.09 

23 

9  27.5 

1  40    0.84 

0.205 

8  28  47.8 

1.08 

24 

1  39  57.86 

0.203 

8  28  32.1 

1.07 

24 

9  23.4 

1  39  55.97 

0.201 

8  28  22.2 

1.06 

25 

1  39  53.03 

0.200 

8  28    6.7 

1.05 

25 

9  19.4 

1  39  51.18 

0.198 

8  27  57.0 

1.04 

26 

1  39  48.28 

0.196 

8  27  41.8 

1.03 

26 

9  15.4 

1  39  46.48 

0.194 

8  27  32.4 

1.01 

27 

1  39  43.62 

0.192 

8  27  17.5 

1.00 

27 

9  1U4 

1  39  41.87 

0.190 

8  27    8.4 

0.99 

28 

1  39  39.05 

0.188 

8  26  53.7 

0.98 

28 

9    7.4 

1  39  37.35 

0.187 

8  26  44.9 

0.97 

29 

1  39  34.57 

0.185 

8  26  30.5 

0.95 

29 

9    3.4 

1  39  32.91 

0.183 

8  26  22.0 

0.94 

30 

]  39  30.18 

0.181 

8  26    7.9 

0.93 

30 

8  59.4 

1  39  28.57 

0.179 

8  25  59.6 

0.92 

'  Dae.  1 

1  39  25.89 

0.177 

8  25  45.8 

0.91 

1 

8  55.4 

1  39  24.33 

0.175 

8  25  37.9 

0.89 

2 

1  39  21.69 

0.173 

8  25  24.4 

0.88 

2 

8  51.4 

1  39  20.18 

0.171 

8  25  16.8 

0.87 

3 

1  39  17.59 

0.169 

8  25    3.6 

0.86 

3 

8  47.4 

1  39  16.13 

0.167 

8  24  56.2 

0.85 

4 

1  39  13.59 

0.165 

8  24  43.3 

0.83 

4 

8  43.4 

1  39  12.17 

0.163 

8  24  36.2 

0.82 

5 

1  39    9.69 

0.160 

8  24  23.7 

0.80 

5 

8  39.4 

1  39    8.32 

0.158 

8  24  16.9 

0.79 

6 

1  39    5.90 

0.156 

8  24    4.7 

0.78 

6 

8  35.4 

1  39    4.58 

0.154 

8  23  58.2 

0.77 

7 

1  39    2.21 

0.152 

8  23  46.4 

0.75 

7 

8  31.4 

1  39    0.94 

0.150 

8  23  40.1 

0.74 

8 

1  *38  58.62 

0.147 

8  23  28.7 

0.72 

8 

8  27.4 

1  38  57.40 

0.146 

8  23  22.7 

0.71 

9 

1  38  55.14 

0.143 

8  23  11.7 

0,70 

9 

8  23.5 

1  38  53.96 

0.141 

8  23    6.0 

0.68 

10 

1  38  51.77 

0.13c? 

8  22  55.3 

0.67 

10 

8  19.5 

1  38  50.63 

0.137 

8  22  49.9 

0.65 

11 

1  38  48.50 

0.134 

8  22  39.6 

0.64 

11 

8  15.5 

1  38  47.41 

0.132 

8  22  34.5 

0.63 

12 

1  38  45.34 

0.129 

8  22  24.6 

0.61 

12 

8  11.5 

1  38  44.31 

0.127 

8  22  19.7 

0.60 

13 

1  38  42.30 

0.124 

8  22  10.2 

0.58 

13 

8    7.5 

1  38  41.32 

0.122 

8  22    5.6 

057 

14 

1  38  39.38 

0.119 

8  21  56.5 

0.55 

14 

8    3.5 

1  38  38.44 

0.118 

8  21  52.2 

0.54 

15 

1  38  36.57 

0.115 

8  21  43.6 

0.52 

15 

7  59.6 

1  38  35.67 

0.113 

8  21  39.5 

0.51 

16 

1  38  33.87 

0.110 

8  21  31.3 

0.50 

16 

7  55.6 

1  38  33.02 

0.108 

8  21  27  J> 

0.49 

17 

1  38  31.29 

0.105 

8  21  19.7 

0.47 

17 

7  51.6 

1  38  30.49 

0.103 

8  21  162 

0.46 

18 

1  38  28.83 

0.100 

8  21     8.9 

0.44 

18 

7  47.6 

1  38  28.08 

0.098 

8  21    5.6 

0.43 

19 

1  38  26.49    0.095 

8  20  58.^ 

0.41 

19 

7  43.7 

1  38  25.78 

0.093 

8  20  55.8 

0.39 

20 

1  38  24.27    0.090 

8  20  49.4 

0.38 

20 

7  39.7 

1  38  23.60 

0.088 

8  20  46.7 

0.36 

21 

1  38  22.17.    0.08.J 

8  20  40.8 

0.34 

21 

7  35.7 

I  .38  21.55 

0.083 

8  20  38.3 

0.33 1 

22 

1  38  29.23    0  080 

8  20  32.9 

0.31 

22 

7  31.8 

1  38  19.62 

0.078 

8  20  30.7 

0.30  i 

23 

1  38  18.35 

0.074 

8  20  25.8 

0.28 

23 

7  27.8 

1  :J8  17.82 

0.072 

8  20  23.8 

0.27' 

24 

1  38  16.63 

0.069 

8  20  19.4 

0.25 

24 

7  23.9 

1  38  16.14 

0.067 

8  20  17.6 

0.24 

25 

1  38  15.03:    0.064 

6  20  13.7 

0.22 

25 

7  19.9 

1  38  14.58 

0.062 

8  20  12.2 

0.21 

26 

1  38  13.55<    0.059 

8  20    8.8 

0.19 

26 

7  16.0 

I  38  13.14 

0.057 

8  20    7.6 

0.18 

27 

1  38  12.20    0.053 

8  20    4.7 

0.16 

27 

7  12.0 

1  38  11.84 

0.051 

8  20    3.7 

0.15; 

!W 

1  38  10.99.    0.048 

1 

8  20    1.3 

013 

28 

7    8.1 

1  38  10.67 

0.046 

8  20    0.5 

0.12 

29 

1  38    9.90    0.043 

1 

8  19  58.6 

0.10 

29 

7    4.1 

1  38    9.62 

0.041 

8  19  58.0 

0.09 

30 

1  38    8.931   0.037 

8  19  56.7 

0.06 

30 

7    0.2 

1  38    8.69 

0.036 

6  19  56.3 

0.05 

!         31 

1  38    8.10    0.032 

8  19  55.6 

0.03 

31 

6  56.2 

1  38    7.89 

0.031 

8  19  55.4 

-  0.02 

32 

1  38    7.39  ^.027 

i             .  — ^-^ 

4  8  19  55.3 

-  0.00132 

6  52.3 

1  38    7.21 

-«.026 

^  8  19  55.3 

-¥  0.01 
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HORIZONTAT.  PARALLAXES  AND  SEMIDIAMETERS. 

Moan 
Mood. 

HORIZOMTAL  PARALLAXES. 

SEMIDIAMETERS. 

SID.  TIME  OF  8BMIDIAMETEB 1 
PA68IKO  THE  MERIDIAN.      | 

9 

? 

i 

9 

? 

i 

9 

? 

t 

Jan.     1 

9:52 

8.22 

5.90 

3.59 

7.95 

3:37 

o!26 

0*55 

0.23 

6 

8.58 

8.48 

6.11 

3.24 

8i20 

3.49 

0J23 

0.56 

'      0.24 

11 

7.90 

8.76 

6.33 

2.98 

8.47 

3.62 

032 

0/»7 

0.24 

16 

7.40 

9.07 

6.57 

2.79 

8.77 

3.76 

0.20 

0i>9 

0J25    * 

21 

7.03 

9.40 

6.83 

2.65 

9.09 

3.90 

0.19 

0.61 

Q3S 

26 

6.76 

9.77 

7.11 

2.55 

9.44 

4.06 

0.19 

0.63 

0J28 

31 

6.56 

10.17 

7.42 

2.48 

9.83 

4.24 

0.18 

0.65 

0J£) 

Feb.    5 

6.43 

10.62 

7.75 

2.43 

10.26 

4.43 

0.17 

0.68 

0.30 

10 

6.36 

11.12 

8.10 

2.40 

10.74 

4.63 

0.17 

0.72 

0.32 

15 

6.35 

11.G6 

8.49 

2.40 

11.26 

4.85 

0.17 

0.76 

0.33 

20 

6.41 

12.26 

8.90 

2.42 

11.84 

5.08 

0.17 

0.80 

0^ 

25 

6.57 

12.93 

9.34 

2.48 

12.49 

5.34 

0.17 

0.85 

0.37 

Mar.    2 

6.87 

13.69 

9.H2 

2.59 

13.22 

5.61 

0.17 

0.91 

0.39 

7 

7.38 

14.54 

10.33 

2.79 

14.04 

5.90 

0.19 

0.97 

0.41 

12 

8.18 

15.49 

10.87 

3.09 

14.96 

6.21 

0.21 

1.04 

0.43 

17 

9.34 

16.58 

11.44 

3.53 

16.01 

6.53 

0.24 

1.13 

0.45 

22 

10.86 

17.79 

12.03 

4.10 

17.18 

6.87 

0.28 

133 

0.47 

27 

12.58 

19.18 

12.64 

4.75 

18.53 

7.21 

0.32 

1.33 

0.50 

April  1 

14.16 

20.71 

13.24 

5.35 

20.04 

7.& 

0.36 

1.45 

0.52 

6 

15.11 

22.41 

13.82 

5.70 

21.68 

7.90 

0.38 

1.58 

0.54 

11 

15,16 

24.25 

14.37 

5.72 

23.44 

8.21 

0.38 

1.72 

0.56    . 

16 

14.46 

26.19 

14.85 

5.46 

25.30 

8.48 

0.36 

1.86 

0JS8    ' 

21 

13.39 

28.05 

15.25 

5.05 

27.10 

8.71 

0.34 

1.98 

0.60 

26 

12.22 

29.59 

15.53 

4.61 

28.63 

8.87 

0.31 

2.07 

0.61 

May    1 

11.11 

30.57 

15.68 

4.19 

29.60 

8.96 

0.28 

2.11 

0.61 

6 

10.12 

30.84 

15.70 

3.82 

29.80 

8.97 

0.26 

2.12 

0.61 

11 

9.25 

30.27 

15.59 

3.49 

29.24 

8.91 

OiW 

2.06 

0.61 

16 

8.50 

29.03 

15.37 

3.21 

28.04 

8.78 

Oi22 

1.95 

0.60 

21 

7.87 

27.33 

15.06 

2.97 

26.40 

8.60 

0J20 

1.82 

0.58 

26 

7.35 

25.40 

14.67 

2.78 

24M 

8.37 

0.19 

1.68 

0.57 

31 

6.97 

23.45 

14.22 

2.64 

22.67 

8.12 

0.19 

1.55 

0.55 

Jane    5 

6.74 

21.63 

13.75 

2.55 

20.89 

7.85 

0.18 

1.43 

0.53 

10 

6.69 

19.95 

13.27 

2.53 

19.26 

7.58 

0.19 

1.32 

0.51 

15 

6.82 

18.44 

12.79 

2.58 

17.81 

7.31 

0.19 

1.22 

0.50 

20 

7.11 

17.10 

12.32 

2.68 

16.51 

7.04 

0.20 

1.13 

0.48 

25 

7.53 

15.91 

11.86 

2.84 

15.37 

6.78 

0.21 

1.06 

0.46 

30 

8.05 

14.87 

11.43 

3.04 

14.36 

6.53 

0.22 

1.00 

0.45 

July    5 

8.68 

13.94 

11.02 

3.28 

13.47 

6.29 

0.23 

0.94 

0.43 

^  10 

9.41 

13.12 

10.63 

3.55 

12.68 

6.07 

0.25 

0.89 

0.42 

15 

10J26 

12.39 

10.26 

3.87 

11.97 

5.86 

0.27 

0.84 

0.40 

20 

11.20 

11.74 

9.92 

4.23 

11.34 

5.67 

t).29 

0.80 

0JI9 

25 

12.26 

11.15 

9.60 

4.62 

10.77 

5.48 

0.31 

0.76 

0.38 

30 

13.32 

10.62 

9.30 

5.03 

10.27 

5.31 

0.34 

0.73 

0.37 

Aug.   4 

14.22 

10.15 

9.02 

5,37 

9.81 

5.15 

0.36 

0.70 

0.36    • 

9 

14.65 

9.72 

8.76 

5.53 

9.40 

5.00 

0.37 

0.67 

0.35 

14 

14.27 

9.33 

8.51 

5.38 

9.02 

4.86 

0.37 

0.65 

0.34 

19 

13.06 

8.98 

8.28 

4.93 

8.68 

4.73 

0.34 

0.62 

0.34 

24 

11.43 

8.66 

8.06 

4.32 

8.37 

4.60 

0.30 

0.60 

0.33 

29 

9.83 

•8.37 

7.85 

3.71 

8.08 

4.48 

0.26 

0.57 

0.32 

Sept.   3 

8.52 

8.10 

7.65 

3.22 

7.82 

4.37 

0ie2 

0.55 

0.32 

8 

7.59 

7.86 

7.47 

2.86 

7.59 

4.27 

0.20 

0.53 

0.31 

13 

6.97 

7.63 

7.30 

2.63 

7.37 

4.17 

0.18 

Oi>l 

0.30 

IB 

6.60 

7.42 

7.13 

2.49 

7.17 

4.08 

0.17 

0.49 

0.30    ■ 

23 

6.38 

.    7J2:i 

6.98 

2.41 

6.98 

3.99 

0.16 

0.48 

OJ29 

28 

6.28 

7.05 

6.83 

2.37 

6.81 

3.90 

0.16 

0.46 

Oi29 

Oct.     3 

6.26 

6.88 

6.69 

2.36 

6.65 

3.82 

0.16 

0.45 

0.28 

8 

6.30 

6.73 

6.55 

2.38 

6.50 

3.74 

0.16 

0.44 

0J28 

13 

6.41 

6.59 

6.42 

2.42 

6.37 

3X>7 

0.17 

0.43 

037 

18 

6.58 

6.46 

6.30 

2.48 

6.24 

3.60 

0.17 

0.42 

0S7 

T         23 

6.82 

6.34 

6.18 

2.57 

6.12 

3.53 

0.18 

0.41 

0.26 

PliANBTS,  1873. 
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HORIZONTAL  PARALLAXES  AND  SEMIDUMETERS. 


Noon. 


Oet.  28 

Nov.    i2 

7 

12 

17 

22 

27 

Dec.    2 

7 
12 

17 
22 
27 
32 


KocMk 


Jan.  1 
11 
21 
31 

Feb.  10 


Mar. 


20 

2 

12 

22 

April   1 

11 
21 
May  1 
11 
21 

31 

June  10 

20 

30 

Jaly  10 

20 
30 
9 
19 
29 


Aug. 


Sept.  6 
18 
28 

Oct  8 
18 

28 

Not.    7 

17 

27 

Dee.  7 
17 
27 
37 


HOBIZONTAL  PARALLAXES. 


tt 
7.15 

7.()0 

8.22 

9.07 

10.20 

11.60 
12.81 
12.90 
11.74 
10.27 

9.05 
8.17 
7.54 
7.09 


21 


1.89 
1.94 
1.98 
2.01 
2.02 

2.02 
2.00 
1.97 
1.93 
1.89 

1.84 
1.78 
1.73 
1.68 
1.63 

1.58 
li>4 
1.51 
1.48 
1.45 

1.43 
1.41 
1.39 
1.38 
1.38 

1.38 
1.38 
1.39 
1.40 
1.42 

1.44 
1.47 
1.50 
1.54 

1.58 
1.63 
1.68 
1.73 


6'.23 
6.13 
6.03 
5.94 
5.66 

5.78 
5.71 
5.65 
5.59 
5.53 

5.48 
5.44 
5.40 
5.35 


II  ^ 
0.81 

0.81 

0.81 

0.81 

0.81 

0.82 
0.83 
0.84 
0.85 
0.86 

0.87 
0.89 
0.90 
0.92 
0.93 

0.95 
0.96 
0.97 
0.98 
0.98 

0.99 
0.99 
0.96 
0.97 
0.96 

0.95 
0.94 
0.92 
0.91 
0.89 

0.88 
0.86 
0.85 
0.84 

0.83 
0.82 
0.82 
0.81 


d.06 
5.95 
5.84 
5.74 
5.64 

5.54 
5.44 
5.35 
5.26 
5.17 

5.09 
5.01 
4.93 
4.85 


s 


II 

0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.49 
0.49 
0.49 

0.48 
0.48 
0.48 
0.47 
0.47 

0.46 
0.46 
0.46 
0.46 
0.46 

0.45 
0.45 
0.45 
0.46 
0.46 

0.46 
0.46 
0.47 
0.47 
0.47 

0.48 
0.48 
0.49 
0.49 

0.49 
0.50 
0.50 
0.50 


SEmDIAHETERS. 


i70 
2.87 
3.10 
3.42 
3i^ 

4.38 

4.84 
4.87 
4.43 
3.87 

3.42 

3.08 
2.85 
2.67 


21 


20.16 
20.65 
21.05 
21.33 
21.47 

21.46 
21.29 
20.99 
20.58 
20.09 

19.54 
18.98 
18.41 
17.85 
17.34 

16.86 
16.42 
16.03 
15.69 
15.39 

15.15 
14.96 
14.81 
14.71 
14.66 

14.66 
14.71 

14.80 
14.94 
15.14 

15.38 
15.67 
16.02 
16.43 

16.87 
17.36 
17.89 
18.45 


6.02 
5.92 
5.83 
5.74 
5.66 

5.59 
5.52 
5.46 
5.40 
5.34 

5.29 
5.25 
5.21 
5.18 


II 
7.12 

7.11 

7.12 

7.14 

7.18 

7Ja3 
7.30 
7.39 
7.49 
7.60 

7.72 

7.85 
7.98 
8.11 

8.24 

8.37 

8.48 
8.57 
8.64 
8.69 

8.71 
8.70 
8.66 
8.60 
8.51 

8.41 

8iS9 
8.16 
8.02 
7.89 

7.76 
7.64 
7.53 
7.43 

7.34 

7.21 
7.17 


£46 
3.40 
3.34 
3.28 
3.22 

3.16 
3.11 
3.06 
3.01 
2.96 

2.91 
2.86 
2.82 
2.77 


s 


II 

1.90 
1.91 
1.91 
1.90 
1.90 

1.90 
1.89 
1.88 
1.87 
1.86 

1.84 
1.82 
1.80 
1.78 
1.77 

1.76 
1.75 
1.74 
1.73 
1.72 

1.72 
1.71 
1.71 
1.71 
1.72 

1.73 
1.74 
1.76 
1.77 
1.79 

1.80 
1.82 
1.84 
1.86 

1.87 
1.89 
1.90 
1.91 


SID.  TIME  OF  SESaOIAMETER 
PASSING  THE  MERIDIAN. 


0.19 

0.21 
0.23 
0.25 
0J28 

0.32 
0.35 
0.34 
0.31 
0.27 

0.24 
0.22 
0.20 
0.19 


1.46 
1.50 
1.53 
1.55 
1.56 

1.57 
1.56 
1.54 
1.51 

1.48 

1.44 

1.40 
1.36 
1.31 
157 

1.24 
1.20 
1.17 
1.14 
1.12 

1.10 

1.08 
1.07 
1.06 
1.05 

1.06 
1.05 
1.06 
1.07 
1.08 

1.09 
1.11 
1.14 
1.17 

1J20 
1J» 
157 
1.31 


0.40 
0.40 
0.39 
0.39 
0.39 

0.38 
0.38 
0.38 
0.38 
0.38 

0.38 
0.38 
0.'J8 
0.38 


0.55 
0.54 
0.54 
0.55 
0.55 

0.55 
0.56 
0.56 
0.57 
0.58 

0.59 
0.59 
0.60 
0.61 
0.62 

0.63 
0.64 
0.65 
0.66 
0.66 

0.66 
0.66 
0.66 
0.66 
0.65 

0.64 
0.63 
0.62 
0.61 
0.60 

0.59 
0.58 
057 

0.57 

0.56 
0.55 
0.55 
0.54 


0.25 
0.25 
054 
0.24 
053 

053 
0.22 
0.22 
051 
051 

050 
0.20 
0.19 
0.19 


6 


0.12 
0.12 
0.12 
0.12 
0.12 

0.12 

0.12 
0.11 
0.11 
0.11 

0.11 
0.11 
0.1 1 
0.1 1 
0.11 

0.11 
0.10 
0.10 
0.10 
0.10 

0.10 
0.10 
0.10 
0.10 
0.10 

0.10 
0.10 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 


BoffteoBtal  Parallax  of  Neptnae,  0".30l  Jan.  1  to  Jwn,  S3;  Jaly  30  to  8«pt  13;  aflw  Nor.  flS. 
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390     SUN'S  COORDINATES,  1873. 


Date. 

KECTANGULAR  EQUATOR! AT.. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y, 

Y'. 

Z. 

Z'. 

A  — ©'8 

'/' 

/9  =  ©'a 

WRJwi- 

1873. 

•«^  V 

—.8840725 

0674 

^■■v 

IBfl  w 

TrueJ^ODgitude. 

4^!3 

Latitude. 

V€Ct,  =  ^. 

9Ji    : 

926677 

Jan.  1.0 

+.1950674 

1345 

—.3836173 

5947 

281  26'  33!9 

— d!« 

1.5 

.2036358 

7023 

.8824455 

4399 

.3829114 

8886 

281  57  9.5 

23.8 

0.651  !)26678  1 

2.0 

.2121881) 

2540 

.8807495 

7435 

.3821756 

1526 

232  27  45.0 

59.2 

0.66 

!I26685  1 

2.5 

.22072:W 

7887 

.8789848 

9783 

.3814100 

3868 

282  58  20.4 

34.5 

0.661  !)26696  1 

3.0 

.2292410 

3058 

.8771515 

1446 

.3806146 

5912 

283  28  55.7 

69.7 

0.65 

926712 

3.5 

.2377405 

8047 

.8752498 

2425 

.3797894 

7658 

283  59  30.9 

44.8 

0.64 

926732 

4.0 

.2462210 

2847 

.8732800 

2723 

.3789346 

9108 

284  30  6.0 

19.8 

0.62 

926757. 

4.5 

.2546819 

7450 

.8712422 

2341 

.3780503 

0263 

285  0  41.0 

54.7 

0.59 

926788 

5.0 

.2631225 

1850 

.8691366 

1281 

.3771366 

1125 

285  31  15.9 

29.5 

0.55 

926824 

5.5 

.2715422 

6041 

.8669634 

9545 

.3761935 

1692 

286  1  50.7 

64.2 

0.51 

926866 

6.0 

.2799403 

:0017 

.8647229 

7136 

.375221 1 

1967 

286  32  25.4 

38.8 

0.47 

926914 

6.5 

.2883163 

3771 

.8624152 

4055 

.3742195 

1949 

287  3  0.0 

13.3 

0.42 

926967 

7.0 

.2966696 

7298 

.8600406 

0305 

.3731888 

1641 

287  33  34.4 

47.6 

0.36 

9270215 

7.5 

.3049994 

:0590 

.8575993 

5888 

.3721292 

1043 

288  4  8.7 

21.8 

0.30 

927091 

8.0 

.3133051 

3642 

.8550916 

0808 

.3710408 

0158 

288  34  42.8 

55.8 

OiM 

927162 

8.5 

.3215862 

6447 

.8525176 

5064 

.3699236 

8984 

289  5  16.8 

29.7 

0.18 

927239 

9.0 

.3298421 

9000 

.8498776 

8661 

.3637777 

7524 

289  35  50.6 

63.4 

0.11 

92732:3 

9.5 

.3380722 

1295 

.8471717 

1599 

.3676032 

5778 

290  6  24.3 

37.0 

—0.04 

927413 

10.0 

.3462758 

3326 

.8444003 

3882 

.3664003 

3748 

290  36  57.9 

7D.6 

+0,03 

927510 

10.5 

.3544523 

5085 

.8415635 

5510 

.3651692 

1435 

291  7  31.4 

44.0 

0.09 

927614 

11.0 

.3626012 

6568 

.a386616 

6488 

.3639098 

8840 

291  38  4.7 

17.2 

0.15 

927724 

11.5 

.3707220 

7770 

.8356949  6818 

.3626222 

5963 

292  8  37.9 

50.3 

0.21 

927841 

12.0 

.3788140 

8684 

.83266:36 

6502 

.3613065 

2805 

292  39  10.9 

23.2 

0J27 

927965 

12.5 

.3868766 

9304 

.8295679 

5542 

.3599630 

9369 

293  9  43.8 

56.0 

0.32 

928096 

13.0 

.3949092 

9624 

.8264080 

3940 

.3585918 

5656 

293  40  16.6 

28.7 

0.36 

92t^34 

13.5 

.4029111 

9637 

.8231842 

1699 

.3571929 

1666 

294  10  49.3 

61.3 

0.39 

928380 

14.0 

.4108819 

9340 

.8198967 

a821 

.3557665 

7401 

294  41  21.9 

33.8 

0.42 

928533 

14.5 

.4188210 

8725 

.8165457 

5308 

.3543126 

2861 

295  11  54.4 

66.2 

0.44 

928692 

15.0 

.4267279 

7788 

.8131316 

1165 

.3528313 

8047 

295  42  26.7 

38.5 

0.45 

928859 

15.5 

.4346019 

6522 

.8096546 

6392 

.3513226 

2959 

296  12  58.9 

70.6 

0.47 

929033 

16.0 

.4424425 

4922 

.8061149 

0992 

.3497867 

7599 

296  43  31.0 

42.6 

0.48 

929213 

16.5 

.4502490 

2981 

.8025128 

4968 

.3482238 

1969 

297  14  3.0 

14.5 

0,47 

929400 

17.0 

.4580209 

0694 

.7988484 

8322 

.3466339 

6070 

297  44  34.9 

46.3 

0.46 

929593 

17.5 

.4657576 

8055 

.7951221 

1057 

.3450171 

:9901 

298  15  6.7 

18.0 

0.44 

929793 

18.0 

.4734586 

5060 

.7913340 

:J174 

.3433735 

3465 

298  45  38.4 

49.6 

4).4I 

929999' 

18.5 

.4811232 

1700 

.7874845 

4676 

.3417033 

6762 

299  16  10.0 

21.1 

0.37 

930211 

19.0 

.4887509 

7971 

.7835739 

55(58 

.3400065 

:9794 

299  46  41.5 

52.6 

0.33 

930429 

19.5 

.4963411 

3867 

.7796022 

5849 

.3382833 

2561 

300  17  12.8 

23.8 

0.88 

930652 

20.0 

.5038932 

9383 

.7755698 

5523 

,3365338 

5066 

300  47  44.0 

55.0 

0.23 

930882 

20.5 

.5114066 

4511 

.7714771 

4594 

.3347581 

7308 

301  18  15.2 

26.1 

0.17 

931117 

21.0 

,5188807 

9246 

.7673244 

3065 

.3329564 

9291 

301  48  46.4 

57.2 

0.10 

931^8 

21.5 

.5263149 

3582 

.7631119 

0938 

.3311288 

1015 

302  19  17.4 

28.1 

+0.04 

931604 

22.0 

.5337086 

7514 

.7588400 

8218 

,3292755 

2482 

302  49  48.2 

58.6 

—0.02 

931855 

22.5 

.5410610 

1032 

.7545089 

4905 

.3273965 

3691 

303  20  18.9 

29.4 

0.09 

932111 

23.0 

.5483717 

4133 

.7501190 

1004 

.3254919 

4645 

303  50  49.4 

59.8 

0.16 

932371 

23.5 

.5556401 

6812 

,7456706 

6518 

.3235620 

5346 

304  21  19.8 

30.1 

0.23 

932636 

24.0 

.5628650 

9062 

.7411640 

1451 

.3216071 

5797 

304  51  50.0 

60.3 

0J29 

932!K)6 

24.5 

.5700475 

0875 

.7:365997 

5806 

.3196270 

5996 

305  22  20.1 

30.3 

0.36;  933181 

25.0 

..'>771853 

2247 

.7319780 

9588 

.3176219 

5945 

305  52  50.0 

60.2 

0.42  933453 

25.5 

.5842783 

3171 

.7272992 

2798 

.3155920 

5646 

306  23  19.7 

29.8 

0.47 

933733 

26.0 

.5913259 

3642 

.7225636 

5441 

.3135376 

5103 

306  53  49.3 

59.3 

0.52 

934016 

26.5 

.5083276 

:1653 

.7177718 

7521 

.3114587 

4314 

307  24  18.6 

28.5 

0.57 

934:304 

27.0 

.6052830 

3201 

.7129242  9044' 

.3093555 

3282 

307  54  47.7 

57.5 

0.61  9345941 

27.5 

.6121914 

2281 

.708021 1 

0012 

.3072281 

2008 

308  25  16.5  26.2 

0.64J  934891 

28.0 

.6190521 

08e2 

.7030629 

0429 

.3050768 

0496 

308  55  45J 

54.7 

0.67|  935190 

28.5 

.6258646  9001 

.6980500 

0299 

.3029018 

8746 

309  26  13.5 

23.0 

0.69;  935493 

29.0 

.6326285  6635 

,6929829 

9627 

.3007032 

6761 

309  56  41.6 

51.1 

0.71'  935798 

29.5 

.6393431 

3776 

.6878619 

8416 

.2934812 

4541 

310  27  9.4 

18.8 

0.71;  (K*6107 

30.0 

.6460079 

0419 

.6826875 

6671 

.2962360 

2090 

310  57  36.9 

46.3 

0.71 

936419 

30.5 

.6526224  6558 

.6774603 

4398 

.2939678'  9408 

311  28  4.1 

13.4 

0.69*;  936734 

31.0 

+.6591861  2190 

—.6721807 

16D1 

—.29167681  6499 

311  58  31.0 

40i2 

—0.671  937053 

KoTC— The  accc«it«d  letten  oorrMpcod  to  the  neati  oqaiDOX  and  equator  of  Jan.  Od.0. 


iStJN'S  COORDINATES,  1873.      391 


Date. 
187S. 

KECTAXGULAR  BQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 
7308 

Y. 

—.6668490 

Y'. 

8283 

Z. 

Z'. 
3363 

Tmc  LoDg;itade. 

a' 

6(i:7 

/3  =  ©'8 

LaUtudc. 
— 0"64 

Loj^.Bad. 
Vcct,  =  p. 

9.0 
937376 

Jan.31.5 

+.6656984 

—.2893632 

312  28  57;C 

Feb.  1.0 

.6721588 

1907 

.6614658 

4450 

.2870272 

0004 

312  59  23.8 

32.8 

0.60 

937703 

1.5 

.6785668 

5981 

.6560315 

0106 

.2846690 

6422 

313  29  49.7 

58.6 

0.56 

938033 . 

2.0 

.6840220 

9528 

.6505467 

5257 

.2822888 

2621 

314  0  15.2 

24.1 

052 

938367 

'    2.5 

J5U12240 

2543 

.6450118 

:9907 

.2798868 

8602 

314  30  40.4 

49.2 

0.47 

938705 

3.0 

.6974722 

5020 

.6394272 

4061 

.2774633 

4368 

315  1  5.2 

14.0 

0.42 

939047 

3.5 

.7036662 

6956 

.6337935 

7723 

.27.50185 

•.9920 

315  31  29.7 

38.4 

0.36 

9393!)3 

4.0 

.7098057 

8347 

.628]  1J2 

0900 

J2725525 

5261 

316  1  53.7 

62.4 

0.30 

939744 

4.5 

.7158902 

9187 

.6223807 

3594 

.2700656 

0393 

316  32  17.4 

26.0 

•   0.24 

940099 

1    5.0 

.7219192 

9471 

.6166024 

5811 

.2675579 

5317 

317  2  40.7 

49.2 

0.18 

940459 

55 

.7278924 

9197 

.6107768 

7554 

.2650298 

0037 

317  33  3.7 

12.1 

0.12 

940823 

6.0 

.7338093 

8361 

.6049045 

8831 

.2624814 

4554 

318  3  26.2 

345 

—0.05 

941193 

6i> 

.7396696 

6959 

.598985!) 

9645 

.25!)9129 

8870 

318  33  48.4 

56.6 

+0.02 

941567 

7.0 

.7454728 

4987 

.5930215  0001 

J2573245 

2i)87 

319  4  10.1 

18.3 

0.09 

941947 

7.5 

.7512185 

2439 

5870117  :9902 

.2547165 

6908 

319  34  315 

39.6 

0.15 

942332! 

8.0 

.7569064 

9313 

.5809571  9356 

.2520890 

C634 

320  4  52.5 

60.6 

0.21 

942722 

8Ji 

.7625360 

5604 

.5748582 

8367 

.2494423 

4168 

320  35  13.1 

21.1 

0.26 

9431171 

9.0 

.7681070 

1310 

.5687154 

6939 

.2467766 

7512 

321  6  33.3 

41.3 

0.31 

943518 

9.5 

.7736190 

6425 

5625202 

5077 

.24401)22 

0669 

321  35  53.1 

61.0 

0.35 

943924 

10.0 

.7790717 

0948 

.5563002 

2787 

J24 13891 

3640 

322  6  125 

20.3 

0.38 

944336 

10.5 

.7844647 

4873 

5500287 

0072 

.2386676 

6426 

322  36  31.6  39.3 

0.41 

944754 

11.0 

.7897976 

8198 

.5437153 

6938 

.2359280 

9032 

323  6  50M 

57.8 

0.44 

945177 

;    11.5 

.7950701 

0918 

.53r3604 

3389 

.2331704 

1457 

323  37  8.5 

16.0 

0.46 

945606 

!    12.0 

.8002819 

3031 

5309646 

9431 

.230395; 

3706 

324  7  26.4 

33.9 

0.4) 

946041 

12.5 

.8054327 

4535 

.5245282 

5067 

.2276022 

5778 

324  37  44.0 

51.4 

0.45 

946481 

13.0 

.8105220 

5424 

5180516 

0302 

.2247920 

7678 

325  8  1.2 

8.6 

0.44 

946926 

135 

.8155495 

5694 

5115353 

5138 

.2219645 

9404 

325  38  18.1 

25.4 

0.42 

947377 

14.0 

.8205149 

5344 

5049799 

9586 

.2191201 

0962 

326  8  34.6 

41.9 

0.40 

947834 

145 

.8254178 

4369 

.4983857 

3644 

.2162589 

2352 

326  38  50.8 

58.0 

0.37 

948296 

15.0 

i«02577 

2764 

.4917532 

7319 

.2133812 

3577 

327  9  6.6 

13.7 

0.33 

948763 

1 

i   15.5 

.8350343 

0525 

.4a>0829 

0616 

.2104871 

4637 

327  39  22.1 

29.1 

058 

949233 

16.0 

.8397474 

7652 

.4783752 

3540 

.2075768 

5536 

328  9  37.3 

44.3 

0.23 

049708 

]6.5 

.8443066 

4140 

.4716307  6095 

.2046505 

6274 

328  39  52.2 

59.1 

0.18 

950188 

17.0 

.8489814 

9984 

.4648498 

8287 

.2017085 

6857 

329  10  6.7 

13.6 

0.12 

95C673 

175 

.8535015 

518J 

.4580332 

0121 

.1987510 

7284 

329  40  20.9 

27.7 

+0.C6 

951162 

'    18.0 

.8579567 

9729 

.4511813 

1603 

.1957782 

7558 

330  10  34.8 

41.6 

—0.01 

951655 

185 

.8623465 

3623 

.4442946 

2736 

.1927903 

7681 

330  40  48.3 

55.0 

0.07 

952153 

19.0 

.8666705 

6859 

.4373737 

3528 

.1897876 

7656 

331  11  15 

8.2 

0.14 

952656 

19.5 

.8709285 

9435 

.4304191 

3982 

.1867703 

7485 

331  41  14.3 

20.9 

0.21 

953161 

20.0 

.8751201 

1347 

.4234313 

4105 

.1837385 

7169 

332  11  26.8 

33.3 

OMS 

95:1669 

205 

.8792450 

2592 

.4164109 

3901 

.1806925 

6711 

332  41  39.0 

45.4 

0.34 

954180 

21.0 

.8833028 

3167 

.4093584 

3377 

.1776326 

6114 

33:^11  50.8 

57.2 

0.40 

954694 

215 

AJr2932 

3067 

.4022742 

2535 

.17455!)0 

5380 

333  42  2.2 

85 

0.46 

955210, 

22.0 

.8912159 

2290 

.3951591 

1385 

.1714718 

4510 

334  12  13.3 

19.6 

052 

955729 

•225 

.8950706 

0834 

.3880135 

:9929 

.1683713 

3507 

334  42  24.1 

30.3 

057 

956251 

23.0 

Ui988560 

8694 

.3808379 

8174 

.1652578 

2374 

335  12  345 

40.7 

0.61 

956775 

235 

.9025745 

58(i6 

.373632!) 

6124! 

.1621316  11141 

335  42  44.4 

505' 

0.64 

957301 

1    24.0 

.9062232'  2349 

.366:«)91 

3787 

.1589928 

9728 

336  12  54.0 

60.1' 

0.67 

!)57829 

245 

.90!)802()  HI 40 

.3591371 

1167 

.1558417  8219 

336  43  3.2  9.2 

0.71 

958360 

25.0 

.9133125 

3236 

.3518474  8271 

.1526787  6592 

337  13  12.01  17.9 

0.70 

958892 

255 

.9167525 

7633 

.3445307  5104 

.1495039  4846 

3:J7  43  20.4  26.2 

0.70 

a59425 

26.0 

.92J1225'  132!> 

.:W71H7G  1674 

.1463175  2984 

338  13  28.4'  34.2 

0.70 

95995!) 

265 

.9234222:  432:J 

.3298187'  7!)86 

.1431199  1010 

338  43  35.9  41.6 

0.6!) 

9(i!)495 

27.0 

.9266512  6610 

^2242461  4046 

.1399114  8927 

339  13  43.0  4H.7 

0.6-* 

jiiioaj 

275 

.929801)4  HIHH 

1 

.3150059  :985y 

.1366921  6736 

339  43  49.6!  55.2 

0.66 

1)61572 

1    2?^.0 

.9328065'  9056 

.3075633 

5434 

.13:Vt624|  4442 

340  13  55.7  61.3 

0.63 

962112 

2a5 

J)359125.  9213 

.3000973 

0775 

.1302226*  2047 

340  44  1.4  6!) 

0.60 

962653 

Mar.  1.0 

.9388570:  e655 

iK)26085 

i*»fi&<?5 

.1269729  9553 

341  14  6.6  12.1 

0.56 

963195 

15 

.9417298!  7380 

.2850977!  0780 

.1237135  6061 

:M1  44  11.2  16.6 

051 

963739 , 

2.0 

.944530H  5387 

.2775655  5459 

.1204448  4277 

342  14  15.4  20.7 

0.46 

964285 ' 

25 

+3172598.  2674 

— J2700124':992!) 

—.1171670  1501 

3-12  44  19.1  24.3 

—0.40 

• 

.  964832 

y<yTt.^t  denot^A  a  change  in  th«  prcc«<diog  flguro. 


893     SVH'S  C  NATUS,  1878. 


«  The  «CM  e(vn«  W  tUs  and  tit*  fcUnvtas  kigailtklH  ^n  OJ 


SUN'S  COORDINATES,  1873.      893 


Dftie. 
1S7S. 

BECTAK6ULAR  BQUATORIAL. 

POLAB  ECLIPTIC. 

X. 

X'. 
8063 

T. 

Y'. 

Z. 

Z'. 

TnieLongitadc. 

• 

A' 

38!8 

Latitude. 
+d'.09 

Log.  Bad. 
Vect  — p. 

0.0 
002449 

Apr.  2.5 

+.9728086 

+i21 46021 

7037 

+.0931609 

1589 

rS  31  36.8 

1    3.0 

.9708992 

8968 

.2223815 

3929 

.0964979 

4956 

14  1  8.8 

10.8 

0.15 

003061 

3.5 

.9689181 

9157 

^2300542 

0655 

.0998276 

8250 

14  30  405 

42.1 

0.20 

003673 

4.0 

.966^655 

8631 

.2377096 

7207 

.1031497 

1468 

15  0  11.0 

12.9 

0.25 

004284 

4.5 

J)647416 

7392 

^2453471 

3560 

.1064640 

4607 

15  29  41.1 

420) 

0.30 

004895  j 

5.0 

.9625467 

5443 

.2529661 

9768 

.1097704 

7668 

15  59  10.6 

12.4 

0.34 

005505 

5.5 

.9602810 

2786 

.2605661 

5767 

1130685 

0646 

16  28  39.6 

41.3 

0.37 

0061 14 1 

6.0 

.9579448 

9424 

.2681466 

1570 

.1163580 

3538 

16  58  8.0 

9.7 

0.40 

006722 

6.5 

.9555383 

5:J59 

.2757071 

7173 

.1196388 

6343 

17  27  35.8 

37.4 

0.42 

007;«1 

7.0 

.9530618 

0594 

.2832471 

2571 

.1229107 

9059 

17  57  3.1 

4.7 

0.44 

007940 

7.6 

.9505155 

5132 

iK)07660 

77.59 

.1261734 

1683 

18  26  29.8 

31.3 

0.44 

008549 

8.0 

.9478997 

8974 

.2982633 

2730 

.1294266 

4212 

18  55  56.0 

573 

0.44 

009158 

8^ 

.9452146 

2123 

.3057386 

7481 

.1326701 

6643 

19  25  21.6 

23.0 

0.42 

009768 

9.0 

.9424603 

4581 

.3131914 

2007 

.1359039 

8978 

19  54  46.7 

48.1 

0.40 

010378 

9.5 

.9396372 

6350 

.3206211 

6302 

.1391277 

1213 

20  24  115 

123 

0.37 

010988 

10.0 

.9367455 

7434 

.3280271 

0361 

.1423412 

3345 

20  53  35.1 

36.3 

0.34 

011598 

10^ 

.9337855 

7835 

.3354092 

4180 

.1455442 

5372 

21  22  58.6 

59.7 

0.30 

012209 

11.0 

.9307574 

7555 

.3427668 

7754 

.1487365 

7292 

21  52  21.6 

22.7 

0.25 

012821 

11.5 

.9276615 

6596 

.3500993 

1078 

.1519181 

9105 

22  21  44.1 

45.1 

0.20 

013432 

12.0 

i»244979 

4961 

.3574062 

4145 

.1500885 

0806 

22  51  6.0 

7.0 

0.15 

014043 

12.5 

.9212670 

2652 

.3646871 

6952 

.1582476 

2393 

23  20  273 

28.4 

0.09 

014654 

13.0 

.9179690 

9673 

.3719415 

9494 

.1613952 

3866 

23  49  483 

49.4 

+0.03 

015266 

13.5 

.9146040 

6024 

.3791689 

1767 

.1645310 

5221 

24  19  9.0 

9.8 

—0.03 

015879 

14.0 

.9111723 

1708 

.3863687 

3763 

.1676549 

6457 

24  48  29.0 

29.8 

0.10 

016492 

14.5 

.9076743 

6729 

.3935406 

5460 

.1707666 

7571 

25  17  483 

495 

0.16 

017104 

15.0 

.9041 101 

1068 

.4006840 

6912 

.1738660 

8562 

25  47  7.6 

85 

0.23 

017716 

13.5 

.9004800 

4788 

.4077984 

8055 

.1769528 

9427 

26  16  265 

26.7 

0.29 

018328 

160 

.8967843 

7832 

.4148834 

8903 

.1800268 

0164 

26  45  44.4 

44.9 

0.36 

018939 

16.5 

.8930231 

0221 

.4219385 

9452 

.1830878 

0771 

27  15  25 

2.6 

0.42 

019549 

17.0 

.8891968 

1959 

.4289632 

9697 

.1861357 

1247 

27  44  19.6 

20.0 

0.48 

020159 

173 

.S853056 

3046 

.4359570 

9634 

.1891702 

1589 

28  13  36.6 

36.9 

033 

020768 

18.0 

.8813496 

3492 

.4429194 

9256 

.1921910 

1794 

US  42  53.1 

53.4 

0.58 

021375 

18.5 

.8773296 

3291 

.4498499 

8559 

.1951980 

1861 

29  12  9.3 

93 

0.63 

021981 

19.0 

.8732454 

2451 

.4567479 

7537 

.1981910 

1788 

29  41  25.1 

25.3 

0.67 

022586 

19.5 

.8690973 

0971 

.4636130 

6187 

.2011698 

1573 

30  10  40.4 

403 

0.70 

023190 

90.0 

.8648857 

8857 

.4704447 

4502 

.2041341 

1214 

30  39  55.3 

55.3 

0.72 

023791 

90.5 

.8606108 

6110 

.4772424 

2478 

J2070837 

0707 

31  9  9.8 

9.8 

0.73 

024390 

91.0 

.8562732 

2736 

.4840056 

0108 

J2100184 

0051 

31  38  23.9 

23.8 

0.74 

024986 

213 

.8518731 

8735 

.4907337 

7388 

.2129380 

9244 

32  7  37.6 

373 

0.74 

025580 

29.0 

iM74106 

4112 

.4974263 

4312 

.2158421 

8283 

32  36  51.0 

50.8 

0.73 

026172 

92.5 

.8428861 

8869 

3040829 

0877 

5187307 

7166 

33  6  3.9 

3.7 

0.71 

026760 

23.0 

.8383000 

3010 

3107030 

7075 

.2216034 

5891 

33  35  16.4 

16.1 

0.68 

027345 

233 

.8336527 

6539 

3ir2860 

2904 

J2244601 

4455 

34  4  283 

285 

0.65 

027928 

24i) 

.8289446 

9460 

.5238315 

8357 

J2273005 

2857 

34  33  40.1 

39.7 

0.62 

028507 

243 

.8241759 

1775 

3303389 

3430 

J3301244 

1093 

35  2  51.3 

50.8 

0.58 

029082 

25.0 

.8193471 

3489 

3368078 

8117 

J2329316 

9163 

35  32  2.1 

13 

033 

029653 

953 

.8144585 

4605 

3432376 

2414 

5357219 

7063 

36  1  12.4 

11.8 

0.48 

030221 

26.0 

.8095106 

5128 

3496279 

6315 

.2:i84950 

4792 

36  30  22.3 

213 

0.42 

030785 

263 

.8045037 

5061 

355976-2 

9817 

.2412508 

2347 

36  59  31.7 

31.0 

0.36 

031344 

1 

27.0 

.7094381 

4408 

.5622880 

2913 

.2439891 

9728 

37  28  4».7 

39.9 

0.29 

031900 

273 

.7943143 

3172 

3685569 

5601 

iM67097 

6931 

37  57  49.3 

483 

053 

032452 

98.0 

.7891  :«5 

1359 

3747843 

7873 

5494122 

3954 

38  26  57.4 

563 

0.16 

033001 

983 

.7838937 

8971 

3809699 

9728 

.2520966 

0795 

38  56  5.0 

4.0 

0.10 

033545 

99.0 

.7785979 

6016 

3871 132 

1139 

.2547627 

7454 

39  25  125 

11.1 

—0.03 

034085 

993 

.7732457 

2496 

3932138 

2164 

557410;3 

3927 

39  54  19.0 

17.8 

+0.03 

034621 

30.0 

.7678375 

8417 

3992711 

2735 

5600390 

0212 

40  23  25.3 

24.0 

0.10 

035153 

303 

.7623737 

3781 

.6052i:<4d 

2871 

562648^ 

6307 

40  52  31.0 

29.7 

0.16 

035682 

May  1.0 
13 

.756854!] 

8596 

3112545 

2566 

56521)92 

>  2212 

41  21  36.3 

34.9 

0.22 

036202 

.7512815 

>  2865 

.6171797 

1817 

.267810C1 

>  7924 

41  50  41.S 

39.« 

0.27 

036728 

9.0 

.745653S 

1  6592 

.6230601 

06111 

1   .270362t 

1  3441 

42  19  45.6  44.1 

0.31 

037245 

23 

+.7399723 

T  978,1 

1  +.6288952i  89691  +Jn^i8950i  8760 

42  48  49.4  47il 

+034 

037759 

Si) 
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Bate. 

KJECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y'. 

Z. 

aE'. 

A  =  ©'» 

?' 

/?=e'B 

Lofr.Bad. 

1873. 

^1^> 

2442 

JL  • 

6862 

mM9 

M§   • 

Tmc  LoDgitnde. 

51i2 

LaUtade. 

TeeU^p. 

Bf  ay  3.0 

+.7342383 

+.6346847 

+.2754073 

3881 

43  17  5^!8 

+d'.37 

0.0 
03U270 

3.5 

.7284512 

4574 

.6404281 

4295 

.2778996 

8802 

43  46  55.6 

53.9 

0.3IJ 

038777 

4.0 

.7226120 

6185 

.6461250 

1263 

.2803716 

3520 

44  15  57.9|  56.1 

0.41 

039281 

4.5 

.7167211 

7279 

.6517751 

7763 

.2828233 

8035 

44  44  59.7 

57.8 

0.41 

039783 

5.0 

.7107789 

7860 

.6573781 

3791 

.2852545 

2345 

45  13  61.1 

59.1 

0.41 

040282 

5.5 

.7047859 

7933 

.6629336 

9345 

.2876651 

6449 

45  43  2.0 

0.0 

0.40 

040778 

6.0 

.6987426 

7504 

.66844 1'i 

4420 

.290(J549 

0345 

46  12  2.4 

0.3 

0.39 

041272 

6.5 

.6926495 

6576 

.6739007 

9014 

.2924237 

4031 

46  41  2.3 

0.2 

0.37 

041763 

7.0 

.6865070 

5154 

.67fr3118 

3124 

.2947715 

7507 

47  9  61.8 

59.6 

0.34 

042252 

7.5 

.6803157 

3244 

.6846741 

6746 

.2970981 

0771 

47  38  60.8 

68.5 

0.30 

042rJ8 

8.0 

.6740759 

0850 

.6899871 

9875 

.2994032 

3820 

48  7  59.4 

57.0 

0.26 

043222 

8.5 

.6077882 

7976 

.6952507 

2510 

.3016869 

6655 

48  36  57.6 

55.1 

0.21 

(143705 

9.0 

.6614530 

4628 

.7004646 

4648 

.3039489 

9273 

49  5  55.4 

52.8 

0.16 

044185 

9.5 

.6550706 

0807 

.7056283 

6284 

.3061893 

1675 

49  34  52.7 

50.0 

0.10 

044663 

10.0 

.6486416 

6521 

.7107415 

7415 

.3064078 

3859 

50  3  49.5 

46.7 

+0,04 

045139' 

1 

10.5 

.6421664 

1772 

.7158040 

8040 

.3106042 

5821 

50  32  46.0 

43.2 

—0.02 

045613. 

11.0 

.63564R4 

6e66 

.7208155 

8154 

.3127784 

7561 

51  1  42.1 

39.2 

0.39 

046085' 

11.5 

.6290791 

09C6 

.7257755 

7753 

.3149304 

9079 

51  30  37.8 

34.9 

0.16 

046556 

12.0 

.6224679 

4798 

.7306838 

6835 

.3170599 

0373 

51  59  33.1 

30.1 

0i23 

047025 

12.5 

.6158124 

8247 

.7355401 

5398 

.3191668 

1440 

52  28  28.1 

25.1 

0.30 

047491 

13.0 

.6091129 

1256 

.7403442 

3438 

.3212511 

2281 

52  57  22.7 

\9J> 

0.36 

047955^ 

13.5 

.6023699 

38:jo 

.7450956 

0951 

.3233125 

2694 

53  26  16.9 

13.6 

0.42 

048417 

14.0 

.5955840 

5975 

.7497940 

7934 

.3253510 

3278 

53  55  10.9 

7.5 

0.4>- 

048877 

14.5 

.5887555 

7694 

.7544391 

4385 

.3273663 

3429 

54  24  4.6 

1.1 

0J>4 

049334 

15.0 

.5818849 

8992 

.7590307 

0300 

.3293584 

3349 

54  52  57.9 

54.3 

0.59 

049789 

1 

15.5 

.5749726 

9873 

.7635685 

5678 

.3313271 

3034 

55  21  50.9 

47.3 

0.63 

050242! 

16.0 

.5680190 

0341 

.7680521 

0513 

.3332723 

2485 

55  50  43.7 

40.0 

0.67 

050692i 

16.5 

.5610247 

0402 

.7724811 

4803 

.3351939 

1700 

56  19  36.2 

32.5 

0.70 

051138 

17.0 

.5539901 

:0060 

.7768553 

8544 

.3370918 

0678 

56  48  28.4 

24.6 

0.72 

051582 

17.5 

.5469157 

9320 

.781 1743 

1734 

.3389658 

9417 

57  17  20J2 

16.3 

0.73 

052023, 

1 

18.0 

.5398019 

8187 

.7854378 

4368 

.3408157 

7915 

57  46  11.7 

77 

0.74 

052461 

18.5 

.5326494 

6666 

.7896453 

6443 

.3426414 

6171 

58  14  63.0 

58.9 

0.74 

052694, 

19.0 

.5254586 

4763 

.7937967 

7956 

.3444428 

4184 

58  43  54.1 

49.9 

0.73 

053324 

19.5 

.5182300 

2481 

.7978917 

8906 

.3462197 

1952 

59  12  44.9 

40.6 

0.72 

053750 

20.0 

.5109641 

9827 

.8019299 

9287 

.3479721 

9475 

59  41  35.5 

31.1 

0.70 

054171 

20.5 

.5036613 

6803 

.8059110 

9098 

.3496997 

6750 

60  10  25.9 

21.5 

0.67 

054586: 

21.0 

.4963222 

3417 

.8098347 

8335 

.3514025 

3777 

60  39  16.0 

11.4 

0.63 

0549971 

21.5 

.4889473 

9672 

.8137007 

6996 

.3530803 

0554 

61  8  5.8 

1.1 

0.59 

055405! 

22.0 

.4815371 

5575 

.8175087 

5076 

.3547330 

7080 

61  36  55.3 

50.5 

0.55 

055606 

22.5 

.4740923 

1131 

.8212584 

2573 

.3563604 

3353 

62  5  44.6 

397 

0.50 

056205 

1 

23.0 

.4666134 

6347 

.8249496 

9485 

.3579625 

9373 

62  34  33.6 

28.6 

0.44 

056597 

23.5 

.4591008 

1226 

.8285819 

5809 

.3595390 

5137 

63  3  22.4 

17.3 

0.36 

056984' 

24.0 

.4515552 

5775 

8321551 

1541 

.3610897 

0643 

63  32  10.9 

67 

0.32 

057367 

24.5 

.4439772 

9999 

.8356689 

6679 

.3636147 

5892 

64  0  59.1 

53.9 

03S 

057743 

25.0 

.4363674 

3906 

.8391230 

1221 

.3641139 

0884 

64  29  47.0 

41.8 

0.18 

058113 

25.5 

.4287263 

7500 

.8425172 

5163 

.3655870 

5614 

64  58  34.7 

29.4 

0.11 

058476' 

26.0 

.4210546 

0788 

.8458511 

8503 

.3670339 

0083 

65  27  22.2 

16.9 

—0.05 

058837 

26.5 

.4133528 

3775 

.8491246 

1238 

.3684547 

4291 

65  56  9.3 

3.9 

+0.01 

059190 

•  27.0 

.4056216 

6468 

.8523375 

3368 

.3698493 

8236 

66  24  56.1 

50.6 

0.07 

059538 

27.5 

.3978617 

8874 

.8554895 

4888 

.3712173 

1915 

66  53  42.6 

37.0 

0.13 

059880 

28.0 

.3900735 

0997 

.8585803 

5797 

.3725586 

5328 

67  22  28.8 

23.1 

0.19 

060215 

28.5 

.3822575 

2842 

.8616099 

6093 

.3738734 

8475 

67  51  14.8 

9.0 

0.24 

060545 

29.0 

.3744144 

4416 

.8645780 

5775 

.3751615 

1356 

66  19  60.5 

54.6 

0i2B 

060670 

29.5 

.3665449 

5726 

.8674844 

4840 

.3764228 

3969 

68  48  45.9 

39.9 

0.32 

C61189 

30.0 

.3586495 

6777 

.8703289 

3286 

.3776572 

6313 

69  17  31.0 

24.9 

0.35 

061301 

30.5 

.3507287 

7o4  4 

.8731113 

1111 

.3788646 

8387 

69  46  15.7 

9.6 

0.37 

061808 

31.0 

.3427831 

8125 

.8758316 

P3I5 

.3800451 

0192 

70  14  60.1 

53.9 

0.39 

062111 

31.5 

.3348138 

8435 

.8784896 

m\6 

.3811985 

1726 

70  43  44.3 

38.0 

0.40 

062406 

iano  1.0 

.3268208  8510 

.8810850 

0852 

.3823247 

2987 

71  12  28.2 

21.6 

0.40 

CG2700 

1.5 

.3188051'  8358 

.8836177 

6180 

.3834236 

3976 

71  41  11.7 

5.2> 

0.39 

0G29e7 

2.0 

+.3107672!  7984 

+.8860877 

0881 

+.3644953  4693 1 

72  0  54.0 

48.3! 

+0.37 

063269 

yon.— 1 

rhoMo 

cntM  Ictttn* 

)ocm|i 
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l>&to. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

Y'« 

Z. 

z*. 

A  =  ©'8 

?* 

/3  =  ©'8 

Lo^.  Rod. 

1873. 

June  2.5 

^Wk  w 

'  7393 

• 

4953 

^mw 

M0  • 

5137 

True  Longitado. 

31. \ 

Latitude. 

Vect.«p. 

0.0 
063546 

+.3027076 

+.8984948 

+.3855397 

72  38  37!8 

+d!35 

3.0 

^^946270 

6592 

.6908389 

8396 

.3865567 

5307 

73  7  20.4 

13.6 

0.33 

063818 

3.5 

.2865260 

5587 

J8\m  199 

1207 

.3875463 

5203 

73  35  62.7 

55.8 

0.30 

064087 

4.0 

.2784051 

4:)84 

.8953377 

3387 

.3885085 

4825 

74  4  44.7 

37.7 

0.26 

064352 

4.5 

.2702651 

2988 

Jb074i)2i 

4932 

.3894432 

4172 

74  33  26.4 

19.3 

0.22 

064612 

;     5.0 

.2631062 

1405 

.8995831 

5844 

.3903502 

3242 

75  2  7.8 

0.6 

0.17 

064867 

5.5 

.2539291 

9639 

.90I61C6 

6120 

.3912297 

20.37 

75  30  49.0 

41.7 

0.11 

'  065119 

6.0 

.2457345 

7698 

.9035745 

5761 

.3920817 

0557 

75  59  29.9J  22.5 

+0.05 

0653681 

6.5 

.2375228 

5586 

.9054747 

4765 

.3929060 

8800 

76  28  10.5 

3.0 

—0.01 

065612 

7.0 

.2292946 

3309 

.9073111 

3131 

.3937026 

6767 

76  56  51.0 

43.4 

0.08 

065653 

7.5 

.2210504 

0872 

.9090837 

0a59 

.3944715 

4456 

77  25  31.3 

23.6 

0.14 

066091 

8.0 

.212790!) 

8282 

.9107923 

7947 

.3952126 

1867 

77  54  11.3 

3.5 

0.21 

066326 

8.5 

.2045165 

5543 

.9124369 

4395 

.3959259 

9000 

78  22  51.0 

43.1 

0.27 

066557 

0.0 

.1962277 

2661 

.9140173 

0202 

.3966113 

5855 

78  51  30.5 

22.5 

0.34 

066785 

9.5 

.1879252 

964J 

.9155335  5366 

.3972689 

2431 

79  20  9.9 

1.9 

0.40 

067009 

10.0 

.17J)6996 

6490 

.9169854  9887 

.35)78986 

8729 

79  48  49.1 

41.0 

0.46 

067230 

10.5 

.1712813 

3212 

.9183729 

3764 

.3985003 

4746 

80  17  28.1 

19.9 

0.52 

067448 

11.0 

.162.9409 

9813 

.9196958 

6996 

.3990740 

0484 

80  45  67.0 

58.7 

0.57 

067662 

11.5 

.1545890 

6299 

.9209541 

9581 

.3996198 

5942 

81  14  45.7 

37.3 

0.62 

067873 

12.0 

.1462262 

2676 

.9221478  1521 

.4001376 

1121 

81  43  24.3 

15.8 

0.66 

068081 

12.5 

.1378529 

8948 

.9232768  2814 

.4006272 

6018 

82  11  62.7 

54.1 

0.69 

068285 

13.0 

.129465)7 

5121 

.9243410 

3459 

.4010887 

0634 

82  40  41.1 

32.4 

0.72 

0684a') 

13.5 

.1210771 

1200 

.9253402 

3454 

.4015222 

4970 

83  9  19.4 

10.6 

0.74 

068681 

14.0 

.1126758 

7192 

.9262744 

2799 

.4019275 

9021 

A3  37  57.5 

48.6 

0.75 

068874 

14.5 

.10426631 

3102 

.9271435 

1493 

.4023046 

2796 

84  6  35.5  26.6 

0.76 

069064 

15.0 

.0958491 

6935 

.9279475 

9536 

.4026534 

6285 

84  35  13.4 

4.3 

0.76 

069249 

15.5 

.0874248 

4697 

.9286862 

6926 

.4029740 

9492 

85  3  51.3 

42.2 

0.75 

069429 

16.0 

.0789940 

:0394 

.9293596 

3663 

.4032663 

2416 

K>  32  29.2 

20.0 

0.73 

069605 

16.5 

.0705572 

6031 

.9299676 

9746 

.4035302 

5056 

86  0  67.0!  57.7 

0.70 

069777 

1    17.0 

.0621150 

1614 

.9305101 

5175 

.4037657 

7413 

86  29  44.7 

35.3 

0.67 

069944 

17.5 

.0536680 

7149 

.9309870 

9047 

.4039728 

9486 

86  58  22.4 

12.9 

0.63 

070105 

Iti.O 

.04521691 

2643 

.9313983 

4064 

.40415151  1274 

87  26  60.0 

50.4 

0.59 

070262 

18.5 

.0367622 

8101 

.9317439 

7523 

.4043017  2777 

87  55  37.5 

27.8 

0.54 

070414 

19.0 

.0283045 

3529 

.93202371  0325 

.4044232 

3994 

68  24  15.1 

5.3 

0.49 

07a560 

19.5 

.0196445 

8934 

.9322376 

2468 

.4045164 

4927 

88  52  52.6 

42.7 

0.43 

070700 

1    20.0 

.0113828 

4322 

.9323857 

3953 

.404581 1 

5576 

89  21  30.1 

20.2 

0.37 

070835 

23.5 

-|-.0029H)9 

9698 

.9324679  4779 

.4046171 

5937 

89  49  67.5  57.5 

0.31 

070964 

21.0 

—.0055436 

4933 

.9324841  4945 

.4046244 

60ri 

90  18  44.9]  34.8 

0.24 

071087 

21.5 

.0140070 

9562 

.9324343 

4451 

.4046032 

580! 

90  47  22.2  12.0 

0.18 

071203 

22.0 

.0224697 

4185 

.9323186 

3298 

.4045534 

530o 

91  15  59.4 

49.2 

0.11 

071313 

22.5 

.0309309 

8792 

.9321369 

1485 

.4044750 

452? 

91  44  36.8 

26.4 

—0.04 

071418 

23.0 

.0393901 

3380 

.9318892 

9012 

.4043680 

345i 

\92   13  14.1 

3.6 

+0.03 

071516; 

23.5 

.0478466 

7940 

.9315755 

5879 

.4042323 

2099 

92  41  51.3 

40.7 

0.09 

071607 

iU.O 

.0562999 

2469 

.9311959 

2087 

-.4040679 

0457 

93  10  28.4 

17.7 

0.15 

071&)2 

24.5 

.0647493 

6958 

.9307500  7633 

.4038748 

8528 

93  38  65.5 

54.7 

0.20 

071770 

25.0 

.0731940 

1401 

.9302:W3  2521 

.4036530 

6312 

94  7  42.5  31.6 

0.25 

071640. 

25.5 

.08l63:)o 

5791 

.92966:K) 

6751 

.4034026 

:)H10 

94  36  19.5  8.5 

0.29 

071904^ 

26.0 

.0900671 

0123 

.9290177 

0324 

.4031236 

1022 

95  4  56.4  45.3 

0.33 

071962 

26.5 

.0984942 

4390 

.9283087  3240 

.4028160 

7948 

95  33  33.2  22.0 

0.:)5 

072013 

27.0 

.1069141 

8585 

.9275341.  5498 

.4024801  4591 

96  1  69.9^  58.6 

0.37 

072058 . 

'    27.5 

.1153262 

'  2702 

.9266939;  7100 

.4021156  0948 

96  30  46.5  :6.] 

0.38 

072096 

28.0 

.1237299 

1  6735 

1   .92578.-2-  8048 

.4017226 

702.) 

96  59  23.1  11.6 

0.39 

072128 

28.5 

.i:i2l246 

067H 

'   .924-<l71,  8342 

1   .4013012 

2808 

97  27  59.6  48.0 

0..39 

072154 

2D.0 

.1405095 

4523 

.9237808'  7984 

!   .4008514;  8312 

97  56  36.0  24.3 

0.39 

072175' 

29.5 

.1488!i42 

!  8266 

.9226793:  6974 

.4003734.  3534 

98  25  12.3  0.6 

0.36 

072189 

30.0 

.1572481 

'  191)1 

'   .92151271  5313 

.39986711  8473 

98  53  48.6  36  8 

0.33 

,  072197 

30.5 

.1656007 

i  542:) 

'   .92028111  :M)02 

.3993.325  3129 

JK)  22  24  8  12.!) 

0.30 

072199 

iaiy  1.0 

.1739413 

J  8-26 

.9189846  :0042 

.3i)876!)8'  7504 

99  50  60.9  48.9 

0.26 

072196 

1.5 

.1822692 

2101 

.91762:)5  ()436 

,   .31)81791  1599 

100  19  37.0  24.9 

100  48  13.1  0.9 

101  16  49.0I  36.7 

0.22 

072189 

2.0 

.1905840 

5246 

.9161979'  2185 

.3975603;  5413 

0.17 

072175 

2.5 

-.1988850 

1  8252 

+.9147079  7290 

+.39691351  8947 

+0.12 

072155  i 

K01S.^t 
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Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECT.TPTIC. 

X. 

X'« 

Y. 

Y'. 

z. 

Z'. 

A  =  ©'» 

Xf 

/?=©•• 

Log.Rad.' 

1S7S. 

.^w^w 

^n&  w 

^  w 

1753 

mMw 

mM   • 

TraeLongUnde. 

124 

Liititiiao. 

0.0   1 
072130- 

1 
Jaly  3.0 

—.2071716 

1115 

+.9131536 

+.3962388 

2203 

O          t         II 

101  45  24.8 

+d'.C6 

3.5 

.2154433 

3828 

.9115351 

5573 

.3955364 

5181 

102  13  60.6 

48.1 

0.00 

072102 

4.0 

.2236995 

6387 

.9098528 

8756 

.3948061 

7881 

102  42  36.3 

23.7 

—0.06 

OT^cm, 

4.5 

.2319396 

8785 

.9081067 

1301 

.3940480 

0302 

103  10  72.0 

59.3 

0.12 

072031 

5.0 

i2401631 

1017 

.9062969 

3208 

.3932623 

2448 

103  39  47.7 

34  i) 

0.19 

07198d, 

5.5 

.2483694 

3077 

.9044236 

4480 

.3924490 

4318 

104  8  23.4 

10.5 

0.25 

071941' 

6.0 

.2565581 

4961 

.9024869 

5119 

.3916083 

5913 

.  104  36  59.0 

46.0 

0.32 

071891 

6.5 

J2647286 

66t)3 

.9004870 

5126 

.3907402 

7234 

105  5  34.6 

21.5 

0.38 

071837 

7.0 

^^728802 

8176 

.8984240 

4502 

.3898448 

8283 

105  33  70.2 

57.0 

0.44 

071779 

7.5 

.2810125 

:9496 

.8iK)2981 

3249 

.3889221 

9059 

106  2  45.8 

32i> 

0.50 

071718 

8.0 

.2891250 

0618 

.8941095 

1369 

.3879722 

9563 

106  31  21.5 

8.1 

0.56 

071633 

8.5 

.2972171 

1536 

>3918o82 

8862 

.3869951 

9795 

106  59  57.1 

43.6 

0.61 

071564 

9.0 

.3052883 

2246 

.8^95445 

5731 

.3859910 

9757 

107  28  32.8 

19.2 

0.65 

071510 

9.5 

.3133:580 

2740 

.88716^6 

1978 

.3849599 

9449 

107  56  68.5 

54.8 

0.68 

071433 

10.0 

.3213658 

3016 

.8847306 

7604 

.3839019 

8872 

108  25  44.3 

30.5 

0.71 

071354 

10.5 

.32<)3712 

3067 

.8822306 

2610 

.3828170 

8026 

108  54  20.2 

6.3 

0.73 

071271 

11.0 

.3373537 

2890 

.8796687 

6997 

.3817053 

6912 

109  22  56.2 

42.2 

0.74 

071184 

1].5 

.3453126 

2477 

.8770452 

0768 

.3805669 

5531 

109  51  32.3 

18.2 

0.74 

071092 

12.0 

.3532475 

1824 

.8743602 

3924 

.3794018 

3883 

110  19  68.5 

54.3 

0.74 

070997 

12.5 

.3611579 

0926 

.8716138 

6466 

.3782102 

1970 

110  48  44.8 

30.5 

0.73 

070899' 

13,0 

.3690432 

:9777 

.8688062 

8397 

.3769921 

97.93 

111  17  21.2 

6.8 

0.72 

070797 

13.5 

.3769028 

8371 

.8659376 

9717 

.3757475 

7350 

111  45  57.7 

43.2 

0.69 

070690 

14.0 

.3847-363 

6704 

.8630080 

0427 

.:1744765 

4643 

112  14  34.4 

19.9 

0.66 

070579 

14.5 

^925432 

4771 

.8600176 

0529 

.3731791 

1672 

112  42  71.3 

56.7 

0.63 

070465' 

15.0 

.4003228 

2564 

.8569667 

:0027 

.3718555 

8440 

113  11  48.4 

33.7 

0.59 

070347 

15.5 

.4080745 

0081 

.8538553 

8919 

.3705057 

4945 

113  40  25.7 

10.9 

0.54 

070224 

16.0 

.4157979 

7314 

.8506837 

7210 

.3691298 

1190 

114  8  63.1 

48.2 

OAS 

070096 

16.5 

.4234i)24 

4257 

.8474520 

4899 

.3677278 

7173 

114  37  40.7 

25.7 

0.42 

069964 

17.0 

.4311573 

0905 

.8441603 

1989 

.3662999 

2898 

115  6  18.5 

3.4 

0.36 

0698*J6 

17.5 

.438792J 

7252 

.8408090 

8482 

.3648461 

8363 

115  34  56.5 

41.4 

0.30 

069683 

18.0 

.4463964 

3294 

.8373982 

4381 

.3633665 

3571 

116  3  34.6 

19.4 

,  0S3 

069535' 

18.5 

.4539695 

9024 

.8339281 

9686 

.3618612 

8521 

116  31  72.9 

57.7 

0.17 

069382 

19.0 

.4615108 

4436 

I     .8303989 

4401 

.3603302 

3213 

117  0  51.5 

36.2 

0.10 

06<I224 

19.5 

.4690197 

:9.')24 

.8268109 

8527 

.3587737 

7653 

117  29  30.2 

14.8 

—0.04 

06!)063 

20.0 

.4764957 

4283 

.8231643 

2068 

.3571917 

1837 

117  57  69.1 

53.6 

+0.03 

068890 

20.5 

.4839383 

8708 

.8194593 

5024 

.3555843 

5766 

118  26  48.2 

32.6 

0.10 

068715 

21.0 

.4913469 

2794 

.8156960 

7398 

.3539517 

9444 

118  55  27.6 

11.9 

0.16 

068533 

21.5 

.4987208 

6533 

.8118748 

9192 

.:1522939 

2869 

119  23  67.1 

51.3 

0J22 

068314 

22.0 

.5060596 

:9920 

.80?996o! 

:04l] 

.3506110 

6044 

119  52  46.8 

30.9 

OiJ7 

068150 

22.5 

.5133627 

2951 

.8040598 

1056 

.3489032 

8970 

120  21  26.8 

10.8 

0.31 

067950 

23.0 

.5206295 

561 « 

.8000664 

1129 

.3471706 

1648 

120  49  67.0 

50.9 

0.35 

067744 

23.5 

.5278594 

7918 

.7960162 

0633 

.3454133 

4078 

121  18  47.3 

31.2 

0.38 
0.40 

067530 

24.0 

.5350519 

:9843 

.7919094 

9572 

.3436314 

6263 

121  47  27.8 

11.6 

067310 

24.5 

.5422r)63 

1387 

.7877462 

7947 

.3418251 

8204 

122  15  68.5 

52.2 

0.42 

067085, 

25.0 

.5493221 

2545 

.7835270 

5762 

.3399945 

9902 

122  44  49.3 

32.9 

0.43 

U66S53 

255 

.5563088 

3312 

.779252:1 

3022 

.3381398 

1359 

123  13  30.3 

13.8 

0.43 

066614 

26.0 

.5634360 

;<683 

.774922:1 

9729 

.3362610 

2575 

123  41  71.5 

54.9 

0.42 

066369, 

26.5 

.5704330 

:J655 

.7705374 

5887 

.3343582 

3551 

124  10  52.9 

36.2 

0.41 

066119 

27.0 

.5773893 

3219 

.7660978 

1498 

.3324317 

4290 

124  39  34.4 

17,6 

0.39 

065862 

27.5 

.5843044 

2370 

.7616040 

6567 

.3:m816 

4793 

125  7  76.0 

59.2 

0.36 

065599 

28.0 

.5911778 

1105 

.7570562 

1096 

.3285080 

5061 

125  36  57.8 

40.9 

0.33 

065330 

28.5 

.5960090 

:9418 

.7524549 

5090 

.3265112 

5097 

126  5  39.8 

22.9 

0.2J> 

065056, 

29.0 

.6047975 

r304 

.7478004 

8552 

.3244914 

4903 

126  34  21.9 

4.9 

0.25 

064776 

29.5 

.6115427 

4757 

.7430931 

1486 

.3224485 

4478 

127  2  64.2 

47.1 

0.20 

064491 

30.0 

.6182442 

1773 

.7383333 

3895 

.32J:1828 

3825 

127  31  46.7 

29.5 

0.14 

06I2JI, 

30.5 

.6249016 

8348 

.7335214 

5783 

.3182945 

2946 

128  0  29.3 

12.0 

0.08 

063906 

31.0 

.6315143 

4477 

.7286578 

7154 

.3161838 

1843 

128  28  72.0 

54.6 

+0.02 

063636 

31.5 

.6380819 

0154 

.7237428 

8011 

.3140507 

0516 

128  57  .'>4.9 

37.4 

—0.05 

0633D1 

Aug.  1.0 

.6446041 

5378 

.7187768 

8357 

.3118955 

896:* 

129  26  37.9 

20.3 

0.11 

062392 

1.5 

.6510803 

0142 

.7137601 

8197 

.:}097183 

7200 

129  55  21.1 

;  3.5 

0.18 

,  062678 

2.0 

~.6575100i  4441 

4-.7086932 

7535 

+.3075193'  5215! 

13)  23  64.5 

46.8 

'  -OJ24 

•  062359 

KoiE.— The  ooceated  letten  eomepoiDd  to  Um  mean  eqnlnoz  4&d  gqiuitor  of  Jon.  Od.0. 
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Data. 

1 

KECTANGULAR  BQUATOBIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

T'. 

Z. 

Z'. 

^  =  ©'8 

X' 

/^=0'fi 

Lo^.  Rad. 

IftTS. 

AQg.2.5 

^m^w 

827a 

^  • 

6373 

^H  V 

True  Longitude. 

W9 

LaUtude. 
— 0".3fl 

i 
0.0 
062037 

—.6638929 

+.7035763 

+.3052987 

3013 

130  52  48!  1 

1   '< 

30.4 

3.0 

.6702287 

163'i 

.6984098 

4714 

.3030566 

05% 

131  21  31.8 

14.0 

0.:36|  061712  1 

3.5 

.676516!) 

4516 

.6031942 

2565 

.300793a 

7966 

131  49  75.7 

57.8 

0.42 

061382 

4.0 

.6827570 

6919 

.687J)297 

9927 

.2985087 

5126 

132  18  59.8'  41.8 

0.47 

061048. 

4.5 

.6869487 

8838 

.6826169 

6806 

.2962031 

2074 

132  47  44.2;  26.1 

0.52 

060711 

i    5.0 

.6950916 

0270 

.  .6772560 

3203 

J2938767 

8814 

133  16  28.8'  10.6 

0.57 

060373 

!    5.5 

.701 1854 

1210 

.6718475 

9125 

.2915296 

5347 

133  44  73.6  55.3 

0.61 

C60031 

6.0 

.70722S)6 

1655 

.6663917 

4574 

.2891620 

1676 

134  13  58.G'  40.2 

0.64 

0596851 

6.5 

.7132236 

1597 

.6608890 

9554 

i286774l 

7801 

134  42  43.9  25.5 

0.66 

059337! 

7.0 

.7191672 

1036 

.6553396 

4066 

.2843659 

3724 

135  11  29.4  10.9 

0.68 

0581)86' 

7.5 

.723C601 

:9968 

.6497439 

8116 

.2819378 

9447 

135  39  75.21  56.7 

0.69 

058632 

8.0 

.7309017 

8387 

.6441024 

1707 

.279489<) 

4973 

136  8  61.2 

42.7 

0.69 

058274 

8.5 

.73669161  6289 

.6384154 

4844 

.2770222 

o:)oo 

136  37  47.6 

29.0 

0.68 

057914 

9.0 

.7424295 

3671 

.6326831 

7527 

J2745349 

5432 

137  6  34.2 

15.5 

0.67 

057.552 

9.5 

.7481148 

0527 

.6269060 

9763 

.2720282 

0369 

137  35  21.1 

2.3 

0.65 

057187 ; 

lO.O 

.7537472 

6855 

.6210846 

1555 

.2695023 

5115 

138  3  68.4 

49.5 

0.62 

056819* 

10.5 

.759J265 

2651 

.6152190 

2906 

.2669573 

9669 

138  32  56.1 

37.2 

0i>8 

056449  i 

11.0 

.7648521 

:911 

.6093096 

3818 

.2643933 

4034 

139  1  44.1 

25.1 

0.54 

0560761 

11.5 

.  .7703237 

2631 

.603.3568 

4297 

.2618105 

8210 

139  30  32.3 

13.3 

0.50 

055700 

12.0 

.7757408 

6806 

.5973611 

4346 

.2592091 

2201 

139  59  20.9 

1.9 

0.45 

055320 

12.5 

.7811031 

0433 

.5913227 

3967 

.2565892 

6006 

140  27  69.9 

50.8 

0.39 

054937 

13.0 

.7864102 

3508 

.5852420 

3168 

.2539510 

9629 

140  56  59.3 

40.1 

0.33 

054551! 

,    13.5 

.7916617 

6027 

.5791194 

1948 

.2512946 

3069 

141  25  49.0 

29.7 

0.27 

054162 

i    14.0 

.7968570 

7984 

.5729554 

:0314 

.2486203 

6331 

141  54  39  1 

19.7 

0.21 

053770 

14.5 

.8019959 

9377 

.5667504 

8271 

.2459282 

9414 

142  23  29.7 

10.2 

0.15 

053373 

15.0 

.8070780 

0202 

.5605047 

5820 

.2432184 

2321 

142  52  20.7 

1.1 

0.08 

052973' 

15.5 

.8121028  0454 

.5542187 

2!)6G 

iM04911 

5052 

143  20  72.1 

52.5 

—0.01 

052570 

16.0 

.8170697 

0128 

.5478929 

9714 

.2377465 

7609 

143  49  63.8>  44.1 

+0.06 

052163 

16.5 

.8219785 

9221 

.5415277 

6068 

.2349848 

9098 

144  18  56.0 

36.3 

0.13 

051752 

17.0 

.8268288 

7729 

.5351236 

2033 

.2322062 

2217 

144  47  48.6 

28.8 

0.19 

051337 

1 

17.5 

i»16202  5648 

.5286809 

7612 

.2294109 

4268 

145  16  41  5  21.7 

0.25 

050917 

18.0 

.8363522  2973 

.5222001 

2810 

.2265990 

6154 

145  45  34.8  14.9 

0.30 

050493 

18.5 

.8410244  :9700 

.5156817 

7632 

.2237707 

7875 

146  14  28.6 

8.6 

0.35 

050063, 

19.0 

.8456365 

5826 

.5091260 

2081 

.2209262 

9435 

146  43  22.8 

2.7 

0.39 

049629, 

,    19.5 

.8501879 

1345 

5025335 

6162 

.2180656 

0836 

147  11  77.4 

57.2 

0.42 

049191 

20.0 

.8546783  6255 

.4959048 

9880 

.2151897 

2079 

147  40  72.41  52.1 

0.45 

048748 

20.5 

.8591075 

0552 

.4892403 

3241 

.2122979 

3165 

148  9  67.8|  47.6 

0.47 

046299 

21.0 

.8634750 

4233 

.4825405 

6248 

.2093906 

4097 

148  38  63  6'  43.2 

0.48 

047846 

21 .5 

.W77805 

7293 

.4758059 

8908 

32064685 

4880 

149  7  59.8  39.4 

0.49 

047388 

1   22.0 

iJ720235 

•9729 

.4690369 

1224 

.2035313 

5513 

149  36  56.4 

35.9 

0.49 

046926 ; 

1 

22.5 

.8762037 

1536 

.4622341 

3202 

.2005794 

5998 

150  5  53.4 

32.9 

0.48 

046458 

23.0 

i^3208 

2713 

.4553979 

4845 

.1976129 

6338 

150  34  507  30.1 

0.46 

045985 ' 

23.5 

.8843744 

3255 

.4485289 

6161 

.1946321 

6534 

151  3  48.4 

27.7 

0.44 

045507 

24.0 

•oo8«iD4«f 

3160 

.4416277 

7154 

.1916374 

6592 

151  32  46.5  25.7 

0.41 

045024 

24.5 

i^922900 

2423 

.4346958 

7831 

.1886288 

6510 

152  1  45.0 

24.2 

0.37 

044536 

i   25.0 

.8961513 

1042 

.4277306 

8194 

.1856066 

6293 

152  30  43.8 

22.9 

0.33 

044C44 

25.5 

.8999479 

9014 

.4207:J57 

8250 

.1825714 

5943 

152  59  43.0 

22.1 

0.28 

043547 

26.0 

.9036795 

6337 

.4137107 

8005 

.1795226 

5463 

153  28  42.5 

21.5 

0.23 

043045 

26.5 

.9073458 

30C6 

.4066562 

7465 

.1764617 

4853 

153  57  42.3 

21.3 

0.17 

042540 

27.0 

.9109465 

9020 

.3995726 

6634 

.1733871 

4117 

154  26  42.5  21.4! 

1 

0.11 

042031 

27.5 

.9144814 

4376 

.3924604 

5517 

.1703005 

3256 

154  55  43.1  22.0i 

+0.051 

041518 

28.0 

.9179502 

9071 

.3853203;  4120 

.1672019  22751 

155  24  44.0;  22  8 

—0.0 1. 

041000 

28.5 

.9213526  3102! 

.3781528,'  2450 

.1640914 

1174 

155  53  45.2'  23.9 

0.07 

040479 

29.0 

.924688:> 

6468 

.3709583:0510 

.  1602691 

9956 

156  22  46.8!  25.4 

0.14 

039955 

2!»J> 

.9279576 

9166 

.363r373;  8305 

.1578354 

8623 

156  51  48.7  27.3 

OMl 

039427 

30.0 

.9311597 

1194 

.3564905;  5841 

.1546905 

7180 

157  20  51.0  29.5 

0.27 

038895 

30.5 

.9342945 

2549 

.3492184  3125 

.1515347 

5627 

157  49  53.6;  32.1 

0.33 

038361 

31.0 

.937361  !>;  3230 

.3419214  :0I59 

.1483681  3«;65 

158  18  56.6  35.0 

0.38 

037825 

31.5 

.9403617  3235 

.3346002,  6951 
.3272553!  35C6 
+.3198b71.  9829' 

.14519091  2198 

158  47  59.!»  38.3 

0.43 

037286 

Sept.l.O 

.9432938 

2564 

.1420034  0327 

159  16  63.5;  41.8 

0.48 
—0.521 

036742 

^   1.5 

..9461579  1212> 

+.13880591  8357 

159  45  67.5i  45.8 

036200 

KoTt.— >«  detiotef  a  chance  bi  tho  prfcedtog  flgni«. 
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Date. 

KECTAKGULAB  EQUATOEIAL. 

POLAR  ECLIPTIC. 

1 

X, 

X'. 

Y. 

Y'. 

S. 

E'. 

>=©'« 

Z' 

^?  =  0'8 

Los.IUd. 

1S73. 

^f^fc  ■ 

9179 

^K  w 

5923 

MW  V 

Aw  V 

Tme  LoDgitadc. 

WW 

II 

50.1 

LaUtadc. 
— d!56 

Voct.  =  <i. 

0.0 
035654 

Sept.2.0 

—.9489538 

+.3124961 

+.1355985 

6287 

169  14  71  !9 

2.5 

.9516813 

6461 

.3050829 

1795 

.1323815 

4122 

160  43  76.7 

54.9 

0.59 

0351C6 

3.0 

.9543402 

3058 

.2976480 

7450 

.1291552 

1863 

161  13  21.8 

0.0 

0.61 

03455G 

3.5 

.9569305 

8968 

.2901919 

2893 

.1259197 

9513 

161  42  27.3 

5.4 

0.62 

034005 

4.0 

.9594519 

4190 

.2827152 

8130 

.1226752 

7072 

162  11  33.2 

11.2 

0.63 

033454 

4.5 

.9619042 

8721 

.2752183 

3165 

.1194221 

4545 

162  40  39.5 

17.5 

0.63 

032901 

5.0 

.9642872 

2559 

.2677017 

8002 

.1161606 

1934 

163  9  46.3 

24.2 

0.62 

032346 

5.5 

.JJ666008 

5703 

.2601659 

2648 

.1128908 

9240 

163  38  53.5 

31.4 

0.69 

031790 

6.0 

.0688448 

8151 

.2526114 

7106 

.1096129 

6465 

164  7  61.1 

38.9 

0.57 

0312:14 

.9710191 

:9902 

.2450387 

1383 

.1063270 

3610 

164  36  69.1 

46.9 

0.54 

03C677 

7.0 

.9731234 

0954 

.2374484 

5483 

.10303.% 

0681 

165  5  77.6 

55.3 

0.50 

030118 

7.5 

.9751575 

1303 

.2298410 

9413 

.0997328 

7678 

165  35  26.5 

4,1 

0.45 

029559 

8.0 

.9771214 

0950 

.2222169 

3175 

.0964248 

4602 

166  4  35.9 

13.4 

0.40 

02din)9 

8.5 

.9790148 

:9892 

.2145766 

6775 

.0931097 

1455 

166  33  45.8  23.2 

0.35 

028438 

9.0 

.9808376 

8128 

.2069207 

:0219 

.0897879 

8241 

167  2  56.2 

33.6 

0.29 

027876 

9.5 

.9825895 

5656 

.1992497 

3512 

.0864596 

4962 

167  31  67.2 

44.5 

0J23 

027313 

10.0 

.9842705 

2475 

.1915641 

6659 

.0831249 

1619 

168  0  78.6 

55.9 

0.16 

026749' 

10.5 

.9858804 

8583 

.1838643 

9664 

.0797841 

8216 

168  30  30.5 

7.7 

0.10 

026185 

11.0 

.9874190 

3978 

.1761510 

2534 

.0764374 

4753 

168  59  42.8 

20.0 

—0.03 

0(S620 

11.5 

.9888862 

8658 

.1684246 

5273 

.0730a5l 

1234 

169  28  55.7 

32.8 

+0.04 

025054 

12.0 

.9902817 

2622 

.1606856 

7886 

.0697273 

7660 

169  57  69.2 

46.3 

0.11 

024486 

12.5 

.9916054 

5868 

.1529345 

:0378 

.0663642 

4033 

170  27  23.2  0.3 

0.18 

023!)I7 

13.0 

.9928571 

8394 

.1451721 

2756 

.0629iK>l 

:0356 

170  56  37.7 

14.7 

0.24 

023346 

13.5 

.9940366 

0198 

.1373987 

5023 

.0596232 

6631 

171  25  52.8 

29.8 

0.30 

022774 

14.0 

.9951439 

1280 

.12i)6149 

7189 

.0562459 

2862 

171  54  68.5 

45.4 

0.35 

022200 

14.5 

.9961788 

1638 

.1218213 

9256 

.0528642 

9049 

172  24  24.7 

1.6 

0.40 

021624 

15.0 

.9971411 

1271 

.1140184 

1229 

.0494785 

5196 

172  53  41.5 

18.3 

0.45 

021046 

15.5 

.9980306 

0175 

.1C62069 

3116 

.0460891 

1306 

173  22  58.8 

35.6 

0.49 

020466 

16.0 

.9988471 

8349 

.0983873 

4922 

.0426961 

7380 

173  51  76.6 

53.3 

0.52 

019883 

16.5 

.9995905 

5792 

.0905602 

6653 

.0392997 

3420 

174  21  35.0 

11.7 

0.54 

019298 

17.0 

1.0002607 

2504 

.0827261 

8314 

.0359003 

9430 

174  50  54.0 

30.6 

0.56 

018711 

17.5 

1.0008576 

8482 

.0748858 

9913 

.0324982 

5413 

175  19  73.5 

50.0 

057 

018120 

18.0 

1.0013811 

3727 

.0670398 

1455 

.0290936 

1371 

175  49  33.4 

9.8 

0.58 

017527 

18.5 

1.0018311 

8237 

.0591886  2945 

.0256867 

7306 

176  18  53.9 

30.3 

0.57 

016932 

19.0 

1.0022074 

2010 

.0513329 

4389 

.0222779 

3221 

176  47  75.0 

51.3 

0J>5 

016335 

19.5 

1.0025101 

5046 

.0434733 

5795 

.0188674 

9120 

177  17  36.6 

12.9 

0.53 

015735' 

20.0 

1.0027391 

7346 

.0356104 

7167 

.0154553 

5003 

177  46  58.7 

34.9 

0.50 

015132 

20.5 

1.0028943 

8908 

.0277449 

8514 

.0120420 

0874 

178  15  81.3 

57.5 

0.47 

014526 

21.0 

1.0029755 

9730 

.0198773 

9839 

.0086278 

6735 

178  45  44.4 

20.5 

0.43 

013917' 

21.5 

1.0029829 

9814 

.0120083 

1150 

.0052130 

2591 

179  14  68.0 

44.1 

0.38 

0133U5 

22.0 

1.0029164 

9159 

+.0041384;  2452 

+.0017977 

8441 

179  44  32.1 

8.1 

0.32 

012691 

22.5 

1.0027759 

7764 

—.0037318 

6249 

— .0016177 

5709 

180  13  56.7 

32.7 

0.27 

012174 

23.0 

1.0025614 

5629 

.0116017 

4947 

.0050330 

:9859 

180  42  81.8 

57.7 

0.21 

011455! 

23.5 

1.0022730 

5:755 

.0194705 

3634 

0084479 

.4004 

181  12  47.3 

23.2 

0.14 

010834 

24.0 

1.0019107 

9142 

.0273377 

2305 

.0118621 

8143 

181  41  73.2 

49.0 

0.08 

010210 

24.5 

1.0014745 

4790 

.0352027 

0954 

.0152754  2272 

182  11  39.6 

15.4 

+0.02 

009584 

1    25.0 

1.0009643 

96<)9 

.0430649 

•9575 

.0186875  63!K) 

182  40  66.6!  42.3 

—0.04 

006956 

25.5 

1 .0003802 

3868 

.05092371  8162 

.0220980  0491 

183  10  34.0  9.7 

0.10 

00e:J27 

26.0 

.9997224 

7300 

.0587784  6709 

.0255067  4575 

183  39  61.8  37.4 

0.17 

007696 

.W.5 

.9989908 

9994 

.0666285:  5209 

.0289134  8639 

184  9  30.1 

5.7 

0.23 

007063 

;    27.0 

.99818.M 

195'i 

.0744734  3658 

.0323178,  2680 

184  :W  58.8  34.3 

0.28 

006429 

27.5 

.1»973066 

3175 

.0823125  2048 

.0357195'  6694 

185  8  27.9,  3.3 

0.34 

005794 

28.0 

.9963542 

3660 

.09014.'>0,  0373 

.0391185 

0681 

185  37  57.4'  327 

0.39 

005158 

28.5 

.9053283 

3411 

.0i»79705  8628 

.0425144 

4636 

186  7  27.4  2.7 

0.43 

004521 

29.0 

.99422iH> 

2429 

.1057884|  6807 

.0459069 

8558 

186  36  57.9  33.1 

0.47 

00388J 

29.5 

.9930565 

0714 

.1135981  4JH)4 

.0492J>59;  2445 

187  6  28.8'  4.0 

0i>0 

003245 

30.0 

.9918108 

8268 

.1213990  2«1I3 

.0526812,  62!Ki 

187  35  6i).li  35.2 

'    0.53 

0O26'IH 

30.5 

.9904921 

5092 

.129HK}6  0829 

.056^)624;  0104 

188  5  31.8:  6.9 

0.54 

001971 

Oct.  1.0 

.9891004 

1185 

.1369724,  8648 

.05943l>2'  :i869 

188  34  64.0  39.0 

0.55 

,  001333 

1.5 

.9H76359 

6550 

.1447439  6363 

.0628115  7587 

189  4  36.7!  11.7 

0.53 

000G97  1 

2.0 

— .98609»6 

1168 

—.1525044  3969 

—.0661791!  1262 

189  33  69.8  447 

—0.51 

000061'! 

NoTB.— Tbo  Mceoted  l«tt«m  coiTMpood  to  the  mean  wiiiinfls  and  eqwitar  of  Jau.  Od.0. 
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Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y, 

Y'. 

Z« 

Z'. 

X  =  ©'8 

'/t 

/5  =  C'b 

Log.  Rod. 

1  1873. 
Oct.  2.5 

—.9844887 

5100 

^  • 

1458 

tm^W 

Iruc  Longitude. 

18!2 

LAtitudc. 
— d!50 

Vect.  =  p. 

9.9 
999426 

—.1602533 

—.0695417 

4885 

O    /    // 

190  3  43.3 

3.0 

.9828062 

8285 

.1679901 

8827 

.0728990 

8456 

190  32  77.4 

52.2 

0.49 

998791 

3.5 

.9810514 

0747 

.1757144 

6070 

.0762507 

1974 

191  2  52.0 

26.8 

0.46 

998159 

4.0 

.9792244 

2488 

.1834257 

3184 

.0795967 

5427 

191  32  27.0 

1.7 

0.42 

997527 

4.5 

.9773252 

3507 

.1911233 

0161 

0829368 

8825 

192  1  62.5 

37.2 

0.38 

986896 

5.0 

.9753538 

3804 

.1988C67 

6996 

.0862707 

2162 

192  31  38.4 

13.0 

0.33 

996267 

5.5 

.9733106 

3383 

.2064754 

3684 

.0895981 

5433 

193  0  74.9 

49.5 

0.28 

5)95640 

6.0 

.971 J  950 

2244 

.2141289 

0220 

.0929189 

8635) 

193  30  51.8 

26.3 

0.23 

995014 

6.5 

.961HK)89 

0388 

.2217666 

6598 

.0962328 

1775 

194  0  29.2 

3.7 

0.17 

994389 

7.0 

.9667506 

7816 

J2293879 

2813 

.0995394 

4839 

194  29  67.0 

41.4 

0.11 

993767 

7.5 

.9644209 

4530 

.2369923 

8858 

.1028388 

7830 

194  59  45.5 

19.9 

—0.04 

993147 

8.0 

.9620199 

0531 

.2445794 

4731 

.1061306 

0746 

195  28  84.51  58.8 

+0.03 

992528' 

8^ 

.9595476 

5819 

.2521485 

0423 

.105)4147 

3585 

15)5  58  64.1,  38.4 

0.10 

9915)11  , 

9.0 

.9570041 

0395 

ii5U6990 

5930 

.1126907 

6343 

106  28  44.2 

18.4 

0.16 

99125)6 

9.5 

.9543897 

4262 

J2672305 

1247 

.1159585 

9018 

196  67  84.9 

59.1 

0.22 

990682 

10.0 

.9517045 

7421 

.2747425 

6369 

.1192179 

1610 

197  27  66.1 

40.2 

0.28 

990069 

lOi) 

.9489485 

9872 

i2822344 

125)0 

.1224686 

4115 

197  57  47.9 

21.9 

0.34 

989459 

11.0 

.9461219 

1618 

.2897058 

6006 

.1257103 

6530 

198  27  30.3 

4.3 

0.41 

988851 

lia> 

.943224b 

2658 

.2971559 

0509 

.1289429 

8854 

198  56  73.3 

47.2 

0.46 

988243 

>    12.0 

.9402573 

2994 

.3045842 

4794 

.1321661 

1084 

199  26  56.8 

30.7 

0.50 

987637 

<    1S.5 

.9372196 

2628 

.3119902 

8856 

.1353795 

3217 

199  56  40.9 

14.8 

0.54 

987032 

,    130 

.9341119 

1562 

.3193733 

2689 

.1385830 

5249 

200  25  85.7 

59.5 

0.58 

986428 

13.5 

.9309344 

9798 

.3267;.  28 

6286 

.1417763 

7180 

200  55  71.0 

44.7 

0.61 

985824 

14.0 

.9276872 

7337 

.3340682 

:9643 

.1449592 

9007 

201  25  56.8 

30.5 

0.63 

985222 

14^ 

.9243704 

4180 

.3413788 

2751 

.1481314 

0727 

201  55  43.2 

16.9 

0.64 

984621 

15.0 

.9209841 

:0329 

.3486641 

5607 

.1512928 

2340 

202  25  30.3 

3.9 

0.64 

964020 

15.5 

.9175287 

5786 

.3559235 

8203 

.1544429 

:W39 

202  54  77.9 

51.5 

0.(i3 

983418 

16.0 

.9140044 

0554 

.3631565 

0536 

.1575816 

5225 

203  24  66.0 

39.5 

0.61 

982817 

16.5 

.9104113 

4634 

.3703625 

2599 

.1607086 

6493 

203  54  54.7 

28.1 

0.59 

982217 

17.0 

iK)67495 

8028 

.3775409 

4386 

.1638237 

7643 

204  24  43.9 

17.2 

0.57 

981617  , 

17.5 

.1»030]94 

0738 

.384691 1 

5891 

.1669266 

8670 

204  54  33.7 

7.0 

0i>3 

961017  ' 

18.0 

.89922131 

2768 

.3918127 

7110 

.1700171 

:9574 

205  23  84.0 

57ii 

0.49 

980417  1 

18.5 

.8953553 

4120! 

.3989049 

8035 

.17*30949 

0350 

205  53  74.9 

48.1 

0.45  975)8161 

19.0 

.8914216 

4795 

,4059672  8662 

.176155X> 

0996 

206  23  66.4 

39.5 

0.40 

975)215  1 

19.5 

.8874205 

4795 

.4129990  8983 

.1792112 

1511 

206  53  58.4 

31.5 

0.34 

978615  , 

20.0 

.8833525 

4126 

.4199997 

8994 

.1822494 

1892 

207  23  50.9 

23.9 

0.28 

978015 

20  J> 

.0792178; 

2790 

.4265  Ki88 

tHyiH 

.1852739 

2i:)6 

207  53  43.9 

16.9 

0.22 

977415 

21.0 

.8750166 

0790 

.43:)0057 

8j61 

.1882843 

2239 

208  23  37.4 

10.3 

0.16  976816  1 

21.5 

.87074931 

8128 

.4408097 

7104 

.1912805 

22iNl 

208  53  31 .4 

4.2 

0.09  976216, 

22.0 

.8664163 

4809 

.4476804 

5815 

.1942622 

2016 

209  22  85.9 

58.6 

+0.02  975616, 

22.5 

.8620179 

0P37 

.4545172 

4187 

.1972292 

1685 

209  62  80.9 

53.6 

—0.05  975016 

23.0 

.857554U 

6213 

.461315)5 

2214 

.2001812  12041 

210  22  76.3 

48.5) 

0.11 

974417 

23i> 

.8530259' 

0940 

.468H866 

:9889 

.2031180 

0571 

210  52  72.1 

44.7 

0.17 

973819 

24.0 

.8484331 

5023 

.47481 H2 

7209 

Ja060394 

:9785 

211  22  68.4  40.9 

0.23 

973221 

24.5 

.8437762 

8465 

.4815137 

4168 

.2089450 

8840 

21 1  52  65.2  37.7 

1 

0.29 

972624 

25.0 

.8390556 

1271 

.4881725 

0760 

.2118347 

7737 

212  22  62.5  34.5) 

0.34 

972027 

25.5 

.8342716 

3442 

.45M75)40 

6979 

.2147083  6472 

212  52  60.r  32.4 

0.35)i  9714:M  ' 

26.0 

.821)4247 

49e4 

.501377^ 

2822 

.2175655  5044 

213  22  58.1  30.3 

213  52  56.5  28.6 

214  22  55.4  27.4 

0.43  5)70836' 

£6.5 

.8245153 

5902 

.5075)234 

82-?2 

.2204061  3449 

0.46|  970243 

27.0 

.8195436 

6197 

.5144302 

3355 

.2232298  1686 

1 

0.4!) 

r69652  1 

27.5 

.8145101 

5H73 

.52085)75) 

8036 

.2260364  :9752 

214  52  54.71  267 

0.51 1  969064 

2eM 

.801)4154 

4937 

.5273260;  2322 

.22.-82'»9  7647 

215  22  54.4|  26.3 

0.52  96-^477 

20.5 

.80425!»H 

3392 

.53:171 3t< 

6205 

^n597H  5366 

215  52  54.4  263 

0.52  967892 

21>.il 

.75)904:16 

1242 

'   .5400610 

:96c«2 

.2:143519.  21HJ6 

216  22  54.H  ii6.6 

0.52  967:i0S 

29.5 

.7937672 

H4r*\} 

.546:1672 

2749 

.237U^r'2  0265) 

216  52  55.7  27.5 

\         0.50  166728 

1 

39.0 

.7H-<431 1 

5139 

1  .5.')26:J2:)'  5402 

.235H'>65  7452 

217  22  57.01  2^.7 

!    0.4H  966151 

30.5 

.7830357 

1197 

1  J)5K-J546:  76:i:j 

,   .2425<;64,  4451 

217  52  58.7  :W.3 

0.45  965.J77 

31.0 

.7775813 

6665 

;   .565o:M7'  :9440 

.-^451878  1265 

218  22  6)7  32  2 

0.42  5'65iH.6 

3IJ> 

.7720683 

,  1546 

.5711721)  Of*\^ 

.247-55(  6  7?S)3 

21  d  52  63  2  34  6 

0.38  964438 

Not.  1.0 

.7664972 

;  58*16 

;  .5772660'  1764 

.2504947  4334 

219  22  66.1,  :J7.4 

0.:i:J  963i»25 

1.5 

—.76^)8684 

9569 

— .58:«I62  2271 

—.253115)8  05c6 

219  52  6)4  4  ).7 

— 0-J^  5:63316" 

yoTB.~t  dnioi«a  a  chao^co  in  tbc  prccc^Uu^  fi^ir: 
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1 

Date. 

KKCTAKGULAH  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

T'. 

z. 

Z'. 

?.  =  ©'8     v 

/?  =  ©'« 

Log.  End. 

1S73. 

^^v 

1741 

^  V 

4902 

^mmm 

^mm    W 

TrnoLonKitado. 

'39:5 

Latitude. 



+d!i8 

Voct -p. 

9.9 
9:J5827 

-  Dec.  2Ji 

—.3180211 

—.8555268 

—.3712358 

1888 

^     o        1       n 

251  9  73.3 

3.0 

.3097282 

8821 

.8580149 

:9795 

.3723151 

2685 

251  40  39.8!  5.9 

0.25 

9^3514 

3.5 

.3014116 

5663 

.8604368 

4025 

.3733657 

3195 

252  10  66.5J  32.5 

0.31 

935207 

<=>. 

.2930718 

2273 

.8627924 

7593 

.3743876 

3419 

252  40  93.5,  59.4 

0.37 

934906 

4.5 

.2847094 

8658 

.8650816 

0497 

.3753807 

3354 

253  11  60.7 

26.5 

0.43 

934611 

5.0 

.2763251 

4823 

.8673042 

2735 

.3763449 

3001 

253  41  88.2 

53.9 

0.4« 

934323 

5.5 

.2679194 

:0774 

.8604601 

4306 

.3772802 

2358 

254  12  55.9 

21.5 

0.52 

934041 

6.0 

.2594929 

6517 

.8715490 

5207 

.3781865 

1426 

254  42  83.9 

49.4 

0.56 

933767 

6.5 

.2510463 

2059 

.8735708 

5437 

.3790636 

0201 

255  13  52.2 

17.7 

0.59 

933498 

7,0 

^2425801 

7405 

.8755252 

4994 

.3799115 

8685 

255  43  80.7 

46.1 

0.62 

933236 

7.5 

.2340948 

2560 

•  .8774121 

3875 

.3807302 

6877 

256  14  49.5 

14.8 

0.64 

932980 

8.0 

.2205911 

7530 

.8792314  2081 

.3815196 

4776 

256  44  786 

43.8 

0.65 

932731 

8^ 

.2170698 

2325 

.8809828  9607 

.3822795 

2380 

257  15  48.0 

13.1 

0.63 

932488 

9.0 

.2085314 

6949 

.8826662  6454 

.3830099 

29689 

257  45  77.6 

42.6 

0.64 

932251 

9.5 

.1999765 

:1407 

.8842814 

2619 

.3837108 

6703 

258  16  47.5 

12.4 

0X>3 

932019 

10.0 

.1914058 

5707 

.8858282 

8100 

.3843822 

3422 

258  46  77.7 

42.5 

0.61 

931793 

10.5 

.1828199 

9855 

.8873065 

2896 

.3850238 

:9843 

259  17  48.1 

12.8 

0.58 

931572 

!    11.0 

.1742194 

3857 

.8887161 

7005 

.3856356 

5966 

259  47  78.8 

43.4 

0.54 

931357 

1    11.5 

.1656051 

7721 

.8900568 

0425 

.3862175 

1790 

260  18  49.8 

14.3 

0.50 

931148 

12.0 

.1569775 

:1452 

.8913285 

3155 

.3867695 

7316 

260  48  81.0 

45.4 

0.46 

930944 

12.5 

.1483372 

5056 

.8925310 

5193 

.3872015 

2541 

261  19  52,4 

16.7 

0.41 

930744 

13.0 

.1396851 

8542 

.8936643 

6539 

.3877835 

7466 

261  49  84.1 

48.3 

0.35 

93a349 

13.5 

.1310218 

1916 

.8947281 

7190 

.3882453 

2089 

262  20  56.1 

20.2 

oad 

930360 

14.0 

.1223480 

51K4 

.8957221 

7144 

.3886771 

6412 

262  50  88.3 

52.3 

033 

930176 

14^ 

.1136642 

8352 

.8966464 

6400 

.3890786 

0433 

263  21  60.7 

24.6 

0.17 

929996 

15.0 

.1049712 

21428 

.8975010 

4960 

.3894498 

4151 

263  51  93.3 

57.1 

0.10 

929820 

15.5 

.0962698 

4420 

.8982858 

2821 

.3897907 

7566 

264  22  66.1 

29.8 

+0.03 

929649 

16.0 

.0875607 

7335 

.8990005 

:9982 

.3901011 

0676 

264  53  39.3 

2.9 

—0.03 

929483 

16.5 

.0788445 

:0179 

.8996450 

6440 

.3903810 

3480 

265  23  72.5 

36.1 

0.10 

929320 

17.0 

.0701220 

2960 

.9002193 

2197 

.3906305 

5981 

265  54  45.9 

9.4 

0.16 

929161 

175 

.0613938 

5684 

.9007233 

7250 

.3908496 

8178 

266  24  79.5 

42.9 

0J22 

929006 

18.0 

.0526606 

8357 

.9011569 

1602 

.3910381 

0069 

266  55  53.3 

16.6 

0.27 

928856 

18.5 

.0439232 

•0989 

.9015201 

5248 

.391 1%0 

1654 

267  25  87.2 

50.4 

0.32 

928709 

19.0 

.0351825 

3587 

.9018129 

8190 

.3913234 

2934 

267  56  61.2 

24.3 

0.36 

928566 

19.5 

.0264390 

6157 

.9020352 

0427 

.3914202 

3908 

268  26  !)5.3 

58.3 

0.40 

928427 

20.0 

.0176935 

8707 

.9021870 

1060 

.3914862 

4574 

268  57  69.5 

32.4 

0.43 

928291 

20.5 

.0089468 

:1245 

.9022683 

2787 

.3915217 

4935 

269  28  43.8 

6.6 

0.46 

928160 

21.0 

—.0001996 

3778 

.90227i)2 

2911 

.3915266 

4990 

269  58  78.1 

40.8 

0.48 

9280.33 

21.5 

+.0085476 

3690 

.9022195 

2328 

.3915009 

4739 

270  29  52.6 

15.2 

0.49 

927910 

22.0 

1 

.0172939 

1149 

.9020894 

1042 

.3914444 

4181 

270  59  87.1 

49.6 

0.49 

927792 

1   S2.5 

.0260385 

8591 

.9018889 

9052 

.3913575 

3318 

271  30  61.7 

24.1 

0.48 

927678 

23.0 

.0347809 

6011 

.9016181 

6359 

.3912400 

2149 

272  0  96.3 

58.6 

0.47 

927569 

23.5 

.0435203 

3401 

.9012770 

2963 

.3910918 

0673 

272  31  70.9 

33.1 

0.45 

927464 

24.0 

.0522559 

0754 

.9008656 

8864 

.3909130 

8892 

273  2  45.5 

7.6 

0.42 

927364 

24.5 

.0609871 

8062 

.9003841 

4064 

.3907039 

6807 

273  32  80.1 

42.1 

0.38 

927269 

25.0 

.0697132 

5319 

.8998324 

8562 

.3904643 

4417 

274  3  54.7 

16.6 

0.34 

927179 

25.5 

.0784334'  2518 

.8992106 

2359 

.3901942 

1722 

274  33  89.3 

51.1 

0.30 

927094  • 

26.0 

.0871470;  9651 

.8985188  5456 

,   .3898937 

8724 

275  4  63.9  256 

Oiio 

927015 

26.5 

.095am  6713 

.8977571:  7854 

.   .3895629 

5422 

275  35  38.0  0.2 

0.19 

926941  1 

27.0 

.1045522 

3697 

.8969256,  9555 

.38920iy 

1818 

276  5  73.0 

34.6 

0.13 

926873 

1 

27.5 

.1132423 

0595 

.8960245  0559 

.   .3838105 

7912 

276  36  47.6 

9.1 

0.07 

926311 

28.0 

.1219232 

7402 

.8950537  0867 

i   .3883880 

3703 

277  6  82.2 

43.6 

—0.01 

926755 

28.5 

.1305942 

4109 

.8940134 

0479 

.3879372 

9193 

277  37  566 

17.9 

+0.05 

926706  1 

29.0 

.1392547 

0712 

.8929038 

9399 

.3874554 

4382 

278  7  91.0 

52.2 

0.12 

926663! 

29.5 

.1479040 

7203 

.8917249 

7625 

.3869435 

,  9270 

278  38  65.4 

26.5 

0.19 

926626  = 

1 

30.0 

.1565414 

3575 

.890476^'  5160 

.3864017 

1  3859 

279  9  39.7-  0.7 

Oi26 

926595 

30.5 

.1651663 

29822 

i   .8891598  2005 

^   .38.38300 

•  8149 

279  39  73.9  34.8 

0.32 

926572  , 

3t.O 

.1737783 

5940 

.8877744  8167 

.3852284 

1  2140 

280  10  4'3.2  8.9 

0.37 

1 

926556 

31.5 

.1823767 

^  1923 

.886.^201  <  3640 

.   .'3845971 

5i30 

280  40  82.4  43.1 

,    0.42 

926516 

32.0 

+.1909609'  7764 

'  — .8847W2!  8427 

■  —.3839360 

9221 

281  11  56.6  17.2 

+0.48 

926543 

51 
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401i    HELIOCENTRIC  COORDINATES. 


MERCURY. 

1S78. 

Julian 
Day. 

X. 

y- 

Z, 

Log 
Badius 
Vector. 

LoQgitude  in 
Orbit, 

z. 

2. 

Jan.   1 

240 

5160 

^J5734 

+0.0524 

+0.0379 

9.5791 

171  52.0 

+6.65 

-0i)4 

-0.68 

6 

5165 

0.3981 

-0.0802 

0.0299 

9.6098 

191  16.0 

5.74 

+  1.15 

0.41 

11 

5170 

0.3794 

0.2046 

0.0167 

9.6345 

208  19.9 

4.61 

2.49 

0.20 

16 

5175 

0.3256 

0.3104 

+0.0029 

9.6526 

223  47.3 

3.49 

3.32 

-0.03  ; 

21 

5180 

0.2453 

0.3910 

-0.0111 

9.6640 

238  13.6 

2.44 

3.87 

+0.11  i 

26 

5185 

0.1462 

0.4424 

0.0243 

9.6688 

252  8.1 

1.41 

454 

0.24 

31 

5190 

-0.0368 

0.4616 

0.0357 

9.6672 

265  56.6. 

+0.36 

4.48 

0.34 

Feb.   5 

5195 

+0.0754 

0.4469 

0.0445 

9.6589 

280  4.2 

-0.77 

4.59 

0.46 

10 

5200 

0.1816 

0.3974 

0.0499 

9.6441 

294  58.1 

2.06 

4.52 

0.56 

15 

5205 

0J2719 

0.3136 

0.0509 

9.6225 

311  10.4 

3.59 

4.14 

0.67 

20 

5210 

0.3346 

0.1987 

0.0468 

9.5946 

329  20.7 

5.36 

3.19 

0.75 

25 

5215 

0.3568 

-0.0603 

0.0371 

9.5616 

350  16.5 

7.18 

+  1.21 

0.75 

March  2 

5220 

0.3249 

f0.0863 

0.0218 

9.5274 

14  45.4 

8.27 

-2.20 

0.56 

7 

5225 

0.2316 

0.2155 

^.0025 

9.4995 

43  5.9 

7.15 

6.65 

+0.08 

12 

5230 

+0.0860 

0.2949 

+0.0173 

9.4879 

74  14.3 

-2.88 

9.87 

-0.58 

17 

5235 

-0.0808 

0.3017 

0.0328 

9.4979 

105  29.8 

+2.51 

9.42 

1.02 

22 

5240 

0.2297 

0.2387 

0.0408 

9.5249 

134  7.0 

5.95 

ai9 

1.05 

27 

5245 

0.3351 

+0.1289 

0.0409 

9.5590 

158  54.0 

6.87 

-2.64 

0.84 

April  1 

5250 

0.3892 

-0.0014 

0.0348 

9ii922 

180  4.7 

6.33 

+  0.02 

0.56 

6 

5255 

0.3953 

0.1324 

0.0242 

9.6206 

198  26.0 

5J29 

1.77 

0.33 

11 

5260 

0.3614 

0.2502 

+0.0112 

9.6427 

214  45.9 

4.15 

2.87 

-0.13 

16 

5265 

0.2957 

0.3464 

-0.0029 

9.6580 

229  44.7 

3.05 

3.58 

+0.03 

21 

5270 

0.2068 

0.4157 

0.0167 

9.6668 

243  54.9 

2.02 

4.04 

0.16 

26 

5275 

-0.1027 

0.4542 

0.0292 

9.6689 

257  43.9 

+0.99 

4.35 

0.28 

May   1 

5280 

+0.0089 

0.4599 

0.0397 

9.6646 

271  37.0 

-0.08 

4.54 

0.39 

6 

5285 

0.1198 

0.4310 

0.0472 

9.6537 

285  59.9 

1.27 

4.58 

0.51 

.11 

5290 

0.2209 

0.3674 

0.0508 

9.6361 

301  21.5 

2.65 

4.41 

0.61 

16 

5295 

0.3015 

0.2705 

0.0498 

9.6119 

318  16.4 

4.28 

3.85 

0.71 

2] 

5300 

0.3495 

0.1447 

0.0435 

9.5817 

337  27.8 

6.12 

2.54 

0.76 

26 

5305 

0.3511 

-0.0011 

0.0315 

9.5476 

359  45.1 

7.77 

+  0.01 

0.70 

31 

5310 

0.2944 

+0.1427 

-0.0144 

9.5148 

25  49.3 

8.18 

^3.97 

+0.40 

June  5 

5315 

0.1774 

0.2554 

+0.0057 

9.4923 

55  31.9 

5.75 

8.30 

-0.18 

10 

5320 

+0.0185 

0.3068 

0.0243 

9.4894 

87  6.0 

-0.62 

10.16 

0.80 

15 

5325 

-0.1453 

0.2834 

0.0370 

9.5074 

117  33.0 

+4.25 

8.29 

1.08 

20 

5330 

0.2785 

0.1982 

• 

0.0417 

9.5384 

144  39.4 

6.57 

4JS8 

0.99 

25 

5335 

0.3632 

+0.0771 

0.0391 

9.5729 

167  53.9 

a76 

-  143 

0.73 

30 

5340 

0.3971 

-0.0556 

0.0309 

9.6044 

187  49.6 

5.94 

+  0.83 

0.46 

July   5 

5345 

0.3859 

0.1823 

0.0192 

9.6304 

205  16.2 

4.82 

2i29 

0.24 

10 

5a50 

0.3380 

0.2922 

+0.0055 

9.6497 

220  58.8 

a69 

3.20 

r0.06 

15 

5355 

0.2620 

0.3780 

-0.0085 

9.6624 

235  34.2 

2.63 

3.78 

+0.08 

20 

5360 

0.1659 

0.4352 

0.0220 

9.6684 

249  32.7 

1.60 

4.18 

0.21 

25 

5365 

-0.0578 

0.4606 

0.0338 

9.6680 

263  20.4 

+0.56 

4.45 

0.33 

30 

5370 

+0.0546 

0.4524 

0.0431 

9.6610 

277  22.4 

-0.55 

4.58 

0.44 

Aug.  4 

5375 

0.1626 

0.4093 

0.0492 

9.6474 

292  5.4 

1.81 

4.55 

0.55 

9 

5380 

0.2567 

0.3318 

0.0510 

9.6271 

308  0.2 

3.23 

\StA 

0.66 

14 

5385 

0.3257 

0.2225 

0.0480 

9.6003 

325  44.9 

5.02 

3.43 

0.74 

19 

5390 

0.3565 

-0.0875 

0.0393 

9.5681 

346  5.8 

6.86 

1 

+  1.67 

0.76 

24 

5395 

0.3355 

+0.0592 

0.0251 

9.5337 

9  51.9 

8.19 

-  1.45 

0.61 

29 

5400 

0.2536 

0.1942 

-0.0063 

9.5038 

37  30.6 

7.61 

5.82 

+0.19 

Sept  3 

5405 

+0.1160 

0.2851 

+0.0137 

9.4884 

68  17.5 

-3.87 

9.51 

-0.46 

8 

5410 

-0.0498 

+0.3061 

+0.0304 

9.4945 

99  46.1 

+1.59 

-9.79 

-0.97 

yanc^The  BfiMb  tt  the  <ll05,OM>th  a^y  tf  tb6  JHUiUi  Period  «e  1678,  July  ilS. 
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MERCURY, 

1 

IftTS. 

Julian 
Day. 

X. 

y- 

Z. 

Log 
Radioa 
Vector. 

LoDgitadein 
(^bit. 

2. 

*» 

^^- 

% 

•  Sept. 

13 

240 
5415 

-0.2046 

40J2549 

40.0399 

9.5190 

129    1.8 

4  5.52 

-a88 

-1.07 

18 

5420 

omm 

0.1518 

0.0415 

9.5525 

154  32.7 

6.84 

a25 

0.89 

1 

23 

5425 

0.3829 

•fO.0236 

0.0362 

9.5863 

176  20.8 

&49 

-0.40 

0.61 

28 

5430 

0.3975 

-0.1084 

0.0264 

9.6157 

195  10.0 

5.51 

+  1.50 

0.36 

,  Oct. 

3 

5435 

0J)704 

0.2296 

40.0138 

9.6390 

211  49.3 

4.36 

2.71 

-0.17 

8 

5440 

0.3100 

0.3302 

-0.0001 

9.6557 

227    0.7 

3i25 

3.46 

+0.01 

1 

13 

5445 

0J2249 

0.4049 

0.0141 

9.6656 

241  17.7 

2.21 

3.97 

0.14 

18 

5450 

0.1231 

0.4494 

0.0270 

9.6690 

255    8.8 

1.18 

4.30 

0.26 

23 

5455 

-0.0122 

0.4613 

0.0379 

9.6659 

268  59.2 

4-  0.12 

4.52 

0.37  ' 

28 

5460 

40.0994 

0.4390 

0.0460 

9.6563 

283  14.5 

-  1.04 

4.60 

0.48 

Nov. 

2 

5465 

0.2a31 

0.3819 

0.0505 

9.6399 

298  22.6 

2.38 

4.47 

0.59 

■ 

7 

5470 

Oi2884 

0J2911 

0.0505 

9.6169 

314  57.0 

3.96 

4.00 

0.69 

1 

12 

5475 

0.3436 

0.1701 

0.0451 

9.5877 

333  39^2 

5.77 

2.86 

0.76  ! 

1 

17 

5480 

0.3549 

-0.0284 

0.0342 

9.5541 

355  17.9 

7.52 

+  0.60 

0.72 

22 

5485 

0.3098 

40.1170 

-O.0179 

9.5205 

20  37.9 

8.28 

-3.13 

40.48 

27 

5490 

0.2034 

0.2382 

40.0020 

9.4953 

49  44.4 

a47 

7.58 

-^SSfl 

Dec. 

2 

5495 

•fO.0500 

0.3028 

0.0212 

9.4882 

81  10.3 

-  1.66 

10.10 

0.70 

7 

5500 

-0.1161 

0.2932 

.   0.0352 

9.5027 

112    3.0 

+  3.50 

8.86 

1.06 

12 

5505 

0J2569 

0.2178 

0.0414 

9.5321 

139  52.2 

6.33 

5J7 

1.02 

17 

5510 

0.3514 

40.1014 

0.0400 

9.5665 

163  48.8 

6.83 

-  1.96 

0.78 

22 

5515 

0.3943 

-O.0307 

0.0327 

9..5969 

184  18.1 

6.14 

+  0.47 

Oi>l 

27 

5520 

0.3910 

0.1595 

0.0215 

9.6260 

202    9.0 

5.04 

2.06 

0.28 

1 

32 

5525 

t 

-0.3494 

-Oi2733 

40.0082 

9.6466 

218    8.0 

+  3iK) 

+  3.05, 

-0.09 

VENUS. 

IMS. 

Jaliaa 
Day. 

X. 

y- 

Z. 

Log 
Badius 
Vector. 

Lcogitiideln 
Orbit 

X. 

r. 

Jan. 

1 

210 

5160 

40.6559 

40.3062 

-0.0331 

9.8601 

24  58'.0 

-20.93 

-9.77 

+1.06 

6 

5165 

0.0064 

0.3940 

0.0290 

9.8597 

32  57.7 

19.41 

12.61 

0.98 

11 

5170 

0.5454 

0.4742 

0.0243 

9.8592 

40  .58.0 

17.50 

15J22 

0.78 

16 

5175 

0.4736 

0.5453 

0.0191 

9.8588 

48  59.3 

15.24 

17.55 

0.62 

21 

5180 

0;i925 

0.6056 

0.0136 

9.8584 

57    1.4 

12.67 

19.54 

0.44 

26 

5185 

0.3037 

0.6540 

0.0078 

9.8581 

65    4.4 

9.83 

21.16 

0J25  i 

31 

5190 

0.2089 

0.6896 

-O.0018 

9.8577 

73    8.2 

6.78 

22.37 

+0.06  ' 

Feb. 

5 

5195 

0.1102 

0.7115 

40.0042 

9.8574 

81  12.8 

a58 

23.14 

-0.14 

10 

5200 

+0.0089 

0.7194 

0.0101 

9.8571 

89  18.1 

-  0.30 

23.44 

0.33  • 

• 

15 

5205 

-0.0923 

0.7131 

0.0158 

9.8568 

97  24.1 

+  3.01 

23.27 

0.52 

20 

5210 

0.1916 

0.6924 

0.0213 

9.8566 

105  30.6 

6J26 

22.63 

0.70 

25 

5215 

0.2872 

0.G583 

0.0262 

9.8565 

1 13  37.3 

9.40 

21.53 

0.86 

March  2 

5220 

0J3770 

0.6106 

0.0307 

9.8504 

121  44.4 

12.34 

19i)9 

1.00 

7 

5225 

0.4595 

0.5512 

0.0345 

9.85r>4 

129  51.7 

15.04 

18.a5 

1.13 

12 

5*230 

0.5325 

0.4806 

0.0377 

9.85(;4 

137  58.9 

17.43 

15.73 

1.23 

17 

5235 

0.5953 

0.4005 

0.0401 

9.8565 

146    6.0 

19.47 

13,10 

1.31  ' 

22 

5240 

0.6460 

0.3125 

0.0417 

9.8566 

154  12.8 

21.11 

10.21 

1.36 

27 

5245 

0.6841 

0.2181 

0.0425 

9.85(i8 

'   1(>2  19.2 

22.33 

7.12 

1.39 

April 

1 

5250 

0.7081 

0.1196 

0.0424 

9.8571 

170  25.1 

2a08 

3i>0 

1.38 

G 

5255 

0.7186 

40.0184 

0.0415 

9.8574 

178  30.5 

23.37 

-0.60 

1.35 

11 

5260 

0.7146 

-0.0830 

0.0396 

9.8577 

186  35J2 

23.18 

+  2.69 

1.29 

16 

5265 

-0.6967 

-0.1826 

40.0373 

9.8581 

194  39.0 

+22.55 

+  5i>l 

-1.21 

y <ns.— Xb»  Spocli  is  tb9  SM09.0PQth  day  of  tba  J«U«b  Poxipdv  Vm.  Jdj  SS. 
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VENUS. 


1S7S. 


April  21 
26 

May       1 

6 

11 

16 
21 
26 
31 
June      5 

10 
15 
20 
25 

30 

July  5 
10 
15 
20 
25 


Aug. 


Oct. 


Dec. 


30 

4 

.9 

14 

19 


24 

29 

Sept.     3 

8 

13 


18 

23 

28 

3 

8 


13 
18 
23 

28 
Nov.      2 


7 
12 
17 
22 
27 

2 


7 
12 
17 
22 
27 
32 


Julian 
Day. 


240 

5270 
5275 
5280 
5285 
5290 

5295 
5300 
5305 
5310 
5315 

5320 
5325 
5330 
5335 
5340 

5345 
5350 
5355 
5360 
5365 

5370 
5375 
5380 
5385 
5390 

5395 
5400 
5405 
5410 
5415 

5420 
5425 
5430 
5435 
5440 

5445 

5450 
5455 
5460 
5465 

5470 
5475 
5480 
5485 
5490 
5495 

5500 
55a5 
5510 
5515 
5520 
5525 


X. 

y- 

-0.6650 

-0.2789 

0.6202 

0.3695 

0.5632 

0.4529 

0.4953 

0.5274 

0.4177 

0.5919 

0.3320 

0.6446 

0.2396 

0.6850 

0.1431 

0.7122 

-0.0436 

0.7256 

40.0567 

0.7249 

0.1560 

0.7106 

0.2522 

0.6825 

0.3438 

0.6413 

0.4287 

0.5879 

0.5054 

0.5232 

0.5723 
0.6284 
0.6723 
0.7036 
0.7211 

0.7249 
0.7148 
0.6907 
0.6533 
0.6033 

0.5416 
0.4690 
0.3875 
0.2983 
0.2032 

0.1039 

-^.0030 

-0.0981 

0.1973 

0.2927 

0.3822 
0.4640 
0.5366 
0.5985 
0.6486 

0.68,58 
0.7093 
0.7186 
0.7139 
0.6952 
0.6627 

0.6170 
0.5594 
0.4909 
0.4127 
0.3267 
-0.2342 


0.4486 
0.3653 
0iJ751 
0.1796 
-0.0806 

-^0.0199 
0.1200 
0.2178 
0.3115 
0.3990 

0.4787 
0.5491 
0.6088 
0.6564 
0.6913 

0.7124 
0.7194 
0.7122 
0.6907 
0.6556 

0.6075 
0.5471 
0.4761 
0.3953 
0.3069 

0.2123 
0.1134 
40.0123 
-0.0890 
0.1886 
0.2844 

0.3746 
0.4577 
0.5316 
0.5954 
0.6474 
-0.6871 


z. 

Kadkw 

Vector. 

+0.0340 

9.8584 

0.0301 

9.a589 

0.0255 

9.8592 

0.0206 

9.8597 

0.0151 

9.8601 

0.0095 

9.8605 

+0.0036 

9.8608 

-0.0023 

9.8612 

0.0083 

9.8615 

0.0140 

9.8617 

0.0195 

9.8620 

0.0246 

9.8621 

0.0291 

9.8622 

0.0333 

9.8623 

0.0369 

9.8623 

0.0396 

9.8622 

0.0416 

9.8621 

0.0427 

9.8620 

0.0431 

9.8618 

0.0426 

9.8615 

0.0414 

9.8611 

0.0393 

9.8606 

0.0364 

9.8604 

0.0329 

9.8601 

0.0286 

9.8596 

0.0240 

9.8592 

0.0187 

9.8588 

0.0132 

9.8584 

0.0073 

9.8580 

-0.0014 

9.8576 

40.0046 

9.8573 

0.0105 

9.8570 

0.0162 

9.8568 

0.0215 

9.8566 

0.0265 

9.8565 

0.0309 

9.8564 

0.0348 

9.8563 

0.0379 

9.8564 

0.0403 

9.8565 

0.0418 

9.8566 

0.0424 

9.8568 

0.0421 

9.8571 

0.0413 

9.8574 

0.0397 

9.8577 

0.a371 

9.8581 

0.0338 

9.8585 

0.0298 

9.8588 

0.0253 

9.8593 

0.0203 

9.8597 

0.0149 

9.8601 

0.0091 

9.8605 

40.0033 

9.8608 

Longitude  in 
Orbit 


202  42ii 
210  44.2 
218  45.5 
226  45.9 
234  45u3 

242  4a8 
250  41.5 
258  3a4 
266  34.6 
274  30J2 

282  25.3 

290  20.0 
298  14.4 
306  8.6 
314  2.7 

321  5&8 
329  51.2 
337  45.9 
345  41.0 
353  3&7 


1 

9 


33.0 
29.9 
17  27.6 
25  26J2 
33  25.7 

41  26.1 
49  27.4 
57  29.6 
65  32.7 
73  36.7 

81  41.4 

89  46.8 

97  52.9 

105  59.3 

114  6J3 

122  13.4 
130  20.6 
138  27.9 
146  35.0 
154  41.9 

162  48.4 
170  54.3 
178  59.6 
187  4.3 
195  8.2 
203  11.2 

211  13.3 
219  14.5 
227  14.7 
235  14.1 
243  12.6 
251  10.3 


—  Z. 


+21.46 
19.95 
18.07 
15.85 
13.34 

10.57 

7.61 

4.53 

+  1.38 

-  1.79 

4i)l 

7.94 

10.80 

ia47 

15.89 

17.99 
19.77 
21.18 
22.20 
22.79 

22.96 
22.70 
21.96 
20.84 
19.31 

17.38 

15.10 

12.50 

9.66 

6.59 

3.39 

-  0.10 
+  3ii0 

6.43 
9.55 

12.51 
15.20 
17.57 
19.59 
21.19 

22.38 
23.11 
23.37 
23.15 
22.50 
21.38 

19.86 
17.95 
15.71 
13.17 
10.40 
4  7.43 


+  9.00 
11.89 
14.53 
16.88 
18.89 

20.51 
21.75 
22.56 
22.94 
22.88 

22.38 
21.48 
20.16 
18.47 
ia44 

14.11 

11.50 

8.67 

5.66 

+  2.55 

-0.63 

3.81 

6.93 

9.94 

12.77 

15.36 
17.68 
19.65 
21J24 
22.42 

23.16 
23.45 
23.26 
22.59 
2L46 

19.90 
17.92 
15.59 
12.93 
10.03 

6.93 
3.70 
-  0.40 
4  2.89 
6.10 
9.18 

12.06 
14.69 
17.01 
19.00 
20.61 
+21^1 


-1.10 
0.97 
0.82 
0.66 
0.48 

0.10 

-0.11 

40.07 

OX 

0.44 

0.61 
0.77 
0.91 
1.05 
1.16 

1.24 
1^1 
1.34 
1.36 
1.35 

1.31 
1.25 
1.16 
1.05 
0.91 

0.77 
0.60 
0.43 
0.24 
+0.05 

-0.15 
0.34 
0.53 
0.70 
0.86 

1.01 
1.14 
IM 
.1.32 
1.37 

1.38 
1-37 
1.34 
1.28 
1.20 
1.09 

0S6 
0.81 
0.65 
0.47 
0.29 
-0.10 
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THE   EARTH. 

/ 

1S7S. 

Jnlian 
Day. 

X. 

y- 

z. 

Log 
Itadius 
Vector. 

Longitude  in 
Orbit. 

X. 

Z. 

240 

o  ^    '  - 

Jan.       1 

5160 

-0.1950 

40i)639 

0.0G00 

9.9927 

101  26.4 

+  2.74 

-13.52 

0.00 

11 

5170 

0.3626 

0.9144 

9.9928 

111  37.9 

5.08 

12.82 

21 

5180 

0.5189 

0.8366 

9i)931 

121  48.6 

7J26 

11.70 

31 

5190 

0.6592 

0.7328 

9.9937 

131  58.3 

9.19 

YSStX 

Feb.    10 

5200 

0.7792 

0.6065 

9.9944 

142    6.0 

10.80 

8.41 

20 

5210 

0.8752 

0.4617 

9.9954 

152  11.3 

12.05 

6.36 

flfarch  2 

5220 

0.9445 

0.3027 

9.9964 

162  14.0 

12.92 

4.14 

12 

5230 

0.9853 

40.1345 

9.9976 

172  ia5 

13.37 

-  1.83 

22 

5240 

0.9966 

-0.0377 

9.9988 

182    9.7 

13.41 

+  0.50 

April     1 

5250 

0.9782 

0^2067 

0.0001 

192    2.6 

13.04 

2.78 

11 

5260 

0.9309 

0.3736 

0.0013 

201  52.0 

12.30 

4i>4 

21 

5270 

0.8563 

0.5276 

0.0025 

211  38.1 

11.23 

6.92 

May      1 

5280 

0.7569 

0.6662 

0.0036 

221  21.2 

9.85 

8.67 

11 

5290 

0.6358 

0.7856 

0.0046 

231    1.4 

8.22 

10.15 

21 

5300 

0.4964 

0.8827 

0.0055 

240  39.0 

6.38 

11.34 

31 

5310 

0.3429 

0.9547 

0.0062 

250  14.5 

4.38 

12.20 

June    10 

5320 

0.1798 

0.9996 

0.0067 

259  48.3 

2.29 

12.73 

20 

5330 

-0.0115 

1.0163 

0.0071 

269  21.0 

+  0.15 

12.91 

30 

5340 

40.1571 

1.0046 

0.0072 

278  53.2 

-  1.99 

12.75 

July     10 

5350 

0J)212 

0.9645 

0.0071 

288  25.1 

4.08 

12^25 

20 

5360 

0.4763 

0.8973 

0.0069 

297  57.6 

6.07 

11.41 

30 

5370 

0.6180 

0.8050 

0.0064 

307  31.1 

7.89 

lOiW 

Aug.      9 

5380 

0.7423 

0.6899 

0.0058 

317    5i) 

9.52 

8.85 

19 

5390 

0.8456 

0.5552 

0.0050 

326  42.6 

10.90 

7.16 

29 

5400 

Oi«47 

0.4046 

0.0040 

336  21i) 

12.00 

5.25 

,  Sept.     8 

5410 

ojmo 

0.2425 

0.0029 

346    3.9 

12,78 

3.17 

18 

5420 

1.0011 

-0.0733 

0.0018 

355  49.0 

13.20 

+  0.96 

28 

5430 

0.9963 

40.0980 

0.0005 

5  37.2 

13.25 

-  1.31 

Oct.      8 

5440 

0.9623 

0.2664 

9.9993 

15  28.6 

12.91 

a57 

18 

5450 

0.8995 

0.4269 

9.9980 

25  23.6 

12.17 

5.77 

28 

5460 

0.8096 

0.5745 

9.9968 

35  22.0 

11.04 

7.84 

Nor.     7 

5470 

0.6955 

0.7049 

9.9957 

45  23.4 

9.56 

9.69 

17 

5480 

0.5603 

0.8140 

9.9948 

55  27.7 

7.75 

11.26 

27 

5490 

0.4079 

0.8981 

9.9940 

65  34.5 

5.67 

12.49 

Dec      7 

5500 

0iM28 

0.9545 

9.9933 

75  43.4 

3.39 

13.34 

17 

5510 

+0.0704 

0.9814 

9.9929 

85  53.8 

-0.99 

13.75 

27 

5520 

-0.1043 

0.9777 

9.9927 

96    5.2 

+  1.46 

ia72 

37 

• 

5530 

-0^2756 

40iM38 

0.0000 

9.9927 

106  1&6 

+  3.87 

-13.24 

0.00 

MARS. 

• 

1 

lATS. 

1 

Julian 
Bay. 

X. 

y- 

z. 

Radios 
Vector. 

Longitndein 
Orbit. 

X. 

z.  ' 

810 

O         r 

i  Jan.       1 

5160 

-1.6010 

+0.4470 

+0.0483 

0.2209 

164  23.1 

40.61 

-0.17 

-0.02 

11 

5170 

1.6277 

0.3227 

0.0463 

0.2201 

168  46.4 

0.63 

0.12 

0.02 

21 

5180 

1.&I39 

0.1962 

0.0440 

0.2191 

173  10.7 

0.64 

0.06 

0.02  1 

31 

5190 

1.6494 

+0.0684 

0.0414 

0.2178 

177  36.5 

0.65 

-0.03 

0.02 

Feb.     10 

5200 

1.6441 

-0.0598 

0.0385 

0.2163 

182    3.9 

0.65 

+0.02 

0.02 

20 

5210 

1.6278 

0.1876      0.0854 

0J2146 

186  33.3 

0.65 

0.08 

0.01  ! 

1 

March  2 

5220 

1.6006 

0.3141 

0.0321 

0J2126 

191    5.1 

0.65 

0.13 

0.01 

12 

5230 

•1.5625 

-0.4385 

+0.0285 

0.2104 

\9S  39.6 

+0.65 

+0.18 

-0.01 

1 

Konc.-.T)M  B>ocb  i*  tbe  9IO3.00Otli  day  of  tho  Jnlian  Period  « 18T3.  iTnly  tS. 
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MARS. 

1878. 

Jnlian 
Day. 

X. 

y- 

z. 

Log 
Bndins 
Vector. 

Loncitade  in 
Orbit 

X. 

y. 

—  Z. 

March  22 

240 

5240 

-1.5136 

-0.5598 

40.0247 

0.2079 

200  17.0 

+0.64 

+0.24 

-0.01 

April 

1 

5250 

1.4541 

0.6772 

0.0207 

0.2053 

204  57.6 

0.62 

0.29 

0.01 

11 

5260 

1.3841 

0.7898 

0.0166 

0.2024 

209  41.9 

0.60 

0.34 

0.01 

21 

5270 

1.3040 

0.8966 

0.0124 

0.1994 

214  30.0 

0.58 

0.40 

-0.01 

May 

1 

5280 

1.2142 

0,9967 

0.0081 

0.1962 

219  22.3 

0.55 

0.45 

0.00 

1 

11 

5290 

1.1151 

1.0892 

+0.0037 

0.1928 

224  19.1 

0.52 

0.51 

0.00 

21 

5300 

1.0074 

1.1731 

-0.0007 

0.1893 

229  20.6 

0.48 

0.56 

0.00 

31 

5310 

0.8915 

1J2477 

0.0051 

0.1857 

234  27.1 

0.44 

0.61 

0.00 

June 

10 

5320 

0.7684 

1.3121 

0.0094 

0.1820 

239  38.8 

0.39 

0.66 

0.00 

20 

5330 

0.6388 

1.3654 

0.0137 

0.1782 

244  55.9 

0.33 

0.70 

+0.01 

30 

5340 

a5037 

1.4069 

0.0179 

0.1745 

250  18.5 

0.27 

0.74 

0.01 

July 

10 

5350 

0.3641 

1.4359 

0.0219 

0.1707 

255  46.8 

0.20 

0.78 

0.01 

20 

5360 

0.2212 

1.4519 

0.0257 

0.1670 

261  20.7 

0.12 

0.81 

0.01 

30 

5370 

-0.0763 

1.4544 

0.0292 

0.1634 

267  0.4 

+0.04 

0.83 

0.02 

Aug. 

9 

5380 

•kO.0694 

1.4429 

0.0325 

0.1598 

272  45.7 

-0.04 

0.84 

0.02 

19 

5390 

0.2144 

1.4173 

0.0355 

0.1565 

278  36.6 

0.13 

0185 

0.02  1 

29 

5400 

0.3572 

1.3775 

0.0381 

0.1534 

284  32.7 

0.22 

0.84 

0.03' 

<  Sept 

8 

5410 

0.4963 

1.3235 

0.0403 

0.1505 

290  33.8 

0.31 

0.63 

0.03 

A 

18 

5420 

0.6303 

1.2557 

0.0421 

0.1479 

296  39.4 

0.40 

0.80 

0.03 

28 

5430 

0.7575 

1.1746 

0.0435 

0.1456 

302  49.2 

0.49 

0.76 

0.03  < 

Oct 

8 

5440 

0.8766 

1.0806 

0.0443 

0.1437 

309  2.6 

0.57 

0.71 

0.08 

18 

5450 

0.9860 

0.9751 

0.0447 

0.1422 

315  18.9 

0.65 

0.64 

0.03 

28 

5460 

1.0846 

0.8586 

0.0446 

0.1411 

321  37.4 

0.72 

0.57 

0.03 

Nov. 

7 

5470 

1.1710 

0.7326 

0.0440 

0.1405 

327  57.5 

•0.78 

0.49 

0.08 

17 

5480 

1.2443 

0.5983 

0.0429 

• 

0.1403 

334  18.3 

0^3 

0.40 

0.03  > 

27 

5490 

1.3037 

0.4574 

0.0414 

0.1406 

340  39.0 

0.87 

0.31 

0.03  ' 

Dec. 

7 

5500 

1.3485 

0.3113 

0.0393 

0.1413 

346  58.8 

0.90 

0.21 

0.03 

17 

5510 

1.3783 

0.1618 

0.0368 

0.1425 

353  17.0 

0.91 

0.11 

0.02  i 

27 

5520 

1.3928 

-0.0105 

0.0340 

0.1440 

359  32.8 

0.91 

+0.01 

0.02 

37 

5530 

•I-1.3921 

•»O.1410 

-0.0307 

0.1460 

5  45.6 

-OiX) 

-0.09 

+0.02 

! 

1 
JUPITER. 

1878. 

Jnlian 
Day. 

X. 

y- 

Z. 

Log 
BadiuB 
Vector. 

LoDgitndein 
Orbit 

• 

X. 

c* 

"-7.^- 

^   1 

X. 

1 

Jau. 

1 

240 

5160 

-4.27909 

+3.21994 

+0.08505 

0.72883 

O          t        II 

143  2  48 

+125.84 

-M.e9 

-42.50 

11 

5170 

4.32493 

3.16285 

0.08629 

0.72906 

143  49  46 

126i» 

92.87 

2J» 

21 

5180 

4.36994 

ai0514 

0.08752 

0.72929 

144  36  40 

128.11 

91.03 

2.56 

31 

5190 

4.41411 

3.04684 

0.08873 

0.72951 

145  23  32 

129.20 

89.19 

2.60 

Feb. 

10 

5200 

4.45744 

2.98796 

0.08992 

0.72973 

146  10  21 

130J27 

87.33 

2.63 

20 

5210 

4.49991 

2.92850 

0.09109 

0.72995 

146  57  7 

131.32 

85.46 

^66 

March  2 

5220 

5.54152 

2.86848 

0.09225 

0.73016 

147  43  50 

132.34 

83.59 

2.09 

12 

5230 

4.58266 

2.80791 

0.09339 

0.73038 

148  30  30 

133.33 

81.70 

2.72 

22 

5240 

4.62213 

2.74681 

0.09452 

0.73058 

149  17  8 

134.30 

79.81 

2.75 

April 

1 

5250 

4.66112 

2.68518 

0.09562 

.  0.73079 

150  3  43 

135.24 

77.91 

2.77 

11 

5260 

4.09922 

2.62305 

0.09670 

0.73099 

150  50  16 

136.15 

76.00 

2.80 

21 

5270 

4.73643 

2.56042 

0.09776 

0.73119 

151  36  46 

137.04 

74.08 

2.8:3 

May 

1 

5280 

4.77274 

2.49730 

0.09881 

0.73139 

152  23  13 

137iK) 

72.15 

2.85  ! 

11 

5290 

4.80815 

2.4337Q 

0.09984 

0.73158 

153  9  37 

13a74 

70.22 

2.88 

21 

5300 

4.84265 

2.36965 

0.10085 

0.73177 

153  56  0 

139.55 

68^ 

2i)l 

VoiB.-*Tbo  Kpocb  !•  tb*  M0d.900tb  day  of  tbe  JiUian  Period  *  liTS,  July  89. 
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1 

SATURN.                                                         ! 

1S7S. 

Jnlian 
Day. 

X. 

y- 

Z. 

Badma 
Vector. 

Longitude  in 
QrMt. 

X. 

—  X. 

Aug.  9 

210 

5380 

44.98562 

-8.65122 

-0.05579 

0.99935 

O         t        It 

299  57  41 

-6.77 

411.75 

40.08 

19 

5390 

5.03083 

8.62337 

0.05807 

0.99929 

300  15  59 

6.83 

11.72 

0.08 

29 

5400 

5.07589 

8.59526 

0.06035 

0.99923 

300  34  17 

6.90 

11.69 

0.08 

SepU  8 

5410 

5.12080 

8.56690 

0.06262 

0.99917 

300  52  35 

6.96 

11.65 

0.09  . 

18 

5420 

5.16555 

8.53828 

0.06489 

0.99911 

301  10  53 

7.03 

11.62 

0.09 

28 

5430 

5.21015 

8.50941 

0.06716 

0.99904 

301  29  12 

7.09 

11.58 

0.09 

Oct.    8 

5440 

5.25460 

8.48029 

0.06943 

0.99898 

301  47  31 

7.16 

11.55 

0.09 

18 

5450 

5.29890 

8.45091 

0.07170 

0.99891 

302    5  51 

7.22 

11.51 

0.10 

28 

5460 

5.34304 

8.42128 

0.07397 

0.99885 

302  24  11 

7.29 

11.48 

0.10 

Nov.  7 

5470 

5.38702 

8.39139 

0.07623 

0.99878 

302  42  31 

7.35 

11.44 

0.10 

17 

5480 

5.43084 

8.36125 

0.07849 

0.99872 

303    0  52 

7.41 

11.41 

0.11  ' 

27 

5490 

5.47449 

8.33087 

0.08075 

0i)9865 

303  19  13 

7.47 

11.37 

0.11 

Dec.  7 

5500 

5.51798 

8.30024 

0.08301 

0.99858 

303  37  34 

7.54 

11.34 

0.11 

17 

5510 

5.56131 

8J26936 

0.08526 

0.99851 

303  55  56 

7.60 

11.30 

0.12 

27 

5520 

5.60448 

8.23823 

0.08751 

0.99844 

304  14  18 

7.66 

11.26 

ai2 

37 

5530 

45.64747 

-8.20686 

-0.08976 

0.99837 

304  32  40 

-7.72 

411J22 

40.12 

UEANUS. 

IftTS. 

Julian 
Day. 

X. 

y- 

Z. 

Log 
Badkia 
Vector. 

Longitude  in 
Orbit. 

X. 

r. 

Jan.    1 

940 

5160 

-10JM373 

415.44853 

40.19304 

1.26804 

12^  32  52 

40.30 

-0.46 

-0.01 

Feb.  10 

5200 

10.37612 

15.35349 

0.19440 

1JJ6792 

124    3    7 

0.31 

0.46 

0.01 

Mar.  22 

5240 

10.50771 

15.25731 

0.19573 

1.26780 

124  33  21 

0.32 

0.46 

0.01 

May    1 

5280 

10.63851 

15.15996 

0.19702 

1J26767 

125    3  37 

0.32 

0.45 

0.01 

June 10 

5320 

10.76850 

15.06149 

0.19634 

1.26755 

125  33  53 

0.32 

0.45 

0.01 

July  20 

5360 

10.89766 

14.96186 

0.19964 

1.26743 

126    4  10 

0.33 

0.45 

0.01 

Aug.29 

5400 

11.02600 

14.86111 

0.20091 

1^26731 

126  34  27 

0.33 

0.45 

0.01  ' 

Oct.    8 

5440 

11.15350 

14.75931 

0.20216 

1.26719 

127    4  47 

0.33 

0.44 

•  0.01 

Nov.  17 

5480 

11.28015 

14.65639 

0^20340 

1JW707 

127  35    8 

0.34 

0.44 

0.01 

Dec.  27 

5520 

-11.40594 

414.55234 

40.20462 

1.26695 

128    5  29 

40.34 

-0.44 

^.01 

1 

1 
NEPTUNE. 

IftTS. 

jrnliaa 
Day. 

X. 

y- 

Z. 

Badma 
Vector. 

Longitude  in 
Orbit 

X. 

y. 

210 

O           1 

>  Jan.    1 

5160 

426.9376 

412.7698 

-0.8957 

1.47457 

25  22J2 

-0.26 

-0.12 

40.01 

Feb.  10 

5200 

26.8827 

12.8837 

0.8967 

1.47457 

25  36.8 

0.26 

0.13 

0.01 

Mar.  22 

5240 

26.8273 

12.9974 

0.8977 

1.47456 

25  51.4 

Oi25 

0.13 

0.01 

May    1 

5280 

26.7715 

13.1108 

0.8987 

1.47455 

26    5.9 

0.25 

0.13 

0.01 

1  June 10 

5320 

26.7152 

13.2240 

0.8996 

1.47454 

26  20.5 

0.25 

0.13 

0.01 

July  20 

5360 

26.6584 

13.3370 

0.9005 

1.47454 

26  35.1 

0.25 

0.13 

0.01 

Aug.29 

5400 

26.6011 

13.4497 

0.9015 

1.47453 

26  49.7 

0.25 

0.13 

0.01 

OcL    8 

5440 

26.54ai 

13.5622 

0.9024 

1.47452 

27    4.2 

0.25 

0.13 

0X)1 

Nov.  17 

5480 

2&4853 

13.6744 

0.9033 

1.47452 

27  18.8 

0.25 

0.13 

0.01 

Dec.  27 

1 

5520 

426.4267 

413.7864 

-0.9041 

1.47451 

27  33.4 

-0.25 

1     -0.13 

1 

40.01 

]roTB.->T]ie  Epoch  ia  the  840.^.000th  day  of  the  Julian  Period  ss  lefTft,  July  9S. 
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INCLINATIONS  AND  NODES. 


1 

Planet. 

Inclination. 

IncrcAse  in  100 
Days. 

Longitnde  of 
Ascending  Node. 

Increase  in  100    ' 
Days.            ' 

1 

Mercury      .     .     . 

o       /      u 

7    0    9.8 

+0.01947 

o       /      n 

46  49    3 

+ll'.643 

Venus     .... 

3  23  35.4 

+0.01195 

75  33    5 

9.004 

Mars       .... 

1  51     1.8 

0.00586 

48  34    2 

7.585     , 

Jupiter    .... 

1  18  35.1 

0.06189 

99    7  16 

9.402 

'     Saturn    .... 

2  29  19.2 

0.03824 

112  30  56 

8.425 

>     Uranus  .... 

0  46  30.2 

+0.00835 

73  20  59 

4.898 

Neptune      .     .     . 

1  46  54.3 

■ 

—0.09024 

130  22  29 

+10.885 

1 
—                       I 

Note.— The  Epoch  la  tho  S4O5,0OOUi  day  of  the  Jnlian  Period  — 1872,  July  25. 


MASSES.    Suif's=:l. 


Planet. 


Mercury    . 


Venus  .    .    . 


The  Earth 


Mara 


Jupiter      .    . 


Saturn  .    . 


Uranua      .    . 


Neptune    .    . 


4865751 

1 

390000 

1 

354936 

1 
268C637 

1 


=.000  000  206 


S.0OO  002  564 


s.OOO  002  817 


:.000  000  373 


1047.879±ia0 


.000Uo4  308 


3501.6 


24905 

1 

16780 


S.000  285  584 


«.000  040  153 


^U00  O^J^  248 


Log.<tfMBas. 


93.31285 


94.40893 


94.44985 


93.5717(5 


96.979689 


96.455733 


95.6037J 


95.72630 


Anthofity. 


£iTcxE,  A.  A*.,  No.  443. 


Le  Yerrier,  ThSar,  de  Mere,,,  p.  115. 


Lk  Yerrier,  Tk€ar.  de  Mere^  p.  26. 


BaRCKHARDT,  Coitit.  des  Temps.y  1816, 
p.  343. 

Bess  EL,  Die  Masse  des  Jupiter^  p.  64. 


Bessel,  Comptes  Rendus,  1841. 


Lamont,  Mem.  Ast,  Soe.^  Vol.  XI.  p.  54. 


PxiRCB,  Am.  Ac.  Proe^  Vol.  I.  p.  333. 
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ECLIPSES,  1873. 


ECLIPSES  IN  1873. 


Ill  the  year  1873  there  will  be  four  Eclipses;  two  of  the  Sun,  aiid  two  of  the  Moon. 
I.  A  Total  Eclipse  of  the  Moon,  May  11,  1873,  invisible  at  Washington,  with  the 
following  elements : 

d      h  m       s 

Washington  mean  time  of  g  in  Right  Ascension,  May  11  18  2  26.9. 

li     m       8 

Hourly  Motion 


(( 


(& 


Sun's  Right  Ascension        3  17  17.60 
Moon's  Right  Ascension    15  17  17.60 

Sun's  Declination  + 18  12  56!6 

Moon's  Declination  —17  59     1.1 

Sun's  Equa.  Hor.  Par.  8.5 

Moon's  Equa.  Hor.  Par.  56  58.7 

From  these  elements  may  be  deduced  the  following  results  :— 

d       b     m 

Moon  enters  Penumbra,  May  11  15  18.8  Washington  mean  time. 


Hourly  Motion 
True  Scmidiameter 


(4 


44 


9.80 

130.08 

+  0  37.5 

-11  26.9 

15  51.7 

15  30.8 

Moon  enters  Shadow 
Total  Phase  begins 
Middle  of  Total  Phase 
Total  Phase  ends 
Moon  leaves  Shadow 
Moon  leaves  Penumbra 


11  16  22.1 
11  17  26.7 
11  18  12.1 
11  18  57.6 
11  20    2.2 


44 


(4 


44 


(4 


44 


44 


44 


44 


44 


<4 


44 


44 


11  21  5.5 

First  contact  of  Shadow  with  Moon's  limb  124^  from  north  point  towards  the  Blast, 
when  the  Moon  is  in  the  zenith,  in  longitude  67^  19^  West  from  Washington  and  in 
latitude  17**  46'  South. 

Last  contact  of  Shadow  with  Moon's  limb  82^  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  120^  31'  West  from  Washington  and  in 
latitude  18^  29^  South. 

Magnitude  of  Eclipse  =  1.437  (Moon's  diameter  =  1). 

II.  A  Partial  Eclipse  of  the  Sun,  May  25,  1873,  invisible  at  Washington,  with  the 
following  elements  : 

d     h    m    a 

Washington  mean  time  of  i  in  Right  Ascension,  May  25  16  34  3.8. 


Sun's  and  Moon's  R.  A.      4  12  52.06 


Hourly  Motions 
Hourly  Motion 


lo!l3  and  139*06 


44 


True  Semidiameter 


+0  25.8 

+8  55.6 

15  49.1 

15  36.7 


Sun's  Declination  +21  10  29.7 

Moon's  Declination  +22  13    0.9 

Sun's  Equa.  Hor.  Par.  8.5 

Moon's  Equa.  Hor.  Par.  57  20.4 

From  these  elements  may  be  deduced  the  following  results : — 
I      Eclipse  begins  on  the  Earth  May  25^  13^  55*^.0,  Washington  mean  time,  in  longi- 
!  tude  50^*  8^.0  East  from  Washington  and  in  latitude  24**  57'.5  North. 

Greatest  Eclipse  16^  0^.8,  in  longitude  22**  38^.5  West  from  Washington  and  in  lati- 
tude 63**  5r.8  North. 

Eclipse  ends  on  the  Earth  18^*  6'°.5,  in  longitude  151**  43^5  West  from  Washington 
and  in  latitude  52**  59^.9  North. 

Magnitude  of  Greatest  Eclipse  =  0.897  (Sun's  diameter  =  1). 


£CLIPSES,   1873. 
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OUTLINES  AND   PATH  OF  THE   PENUMBRA  OF  THE  ECLIPSE   OF 

MAY  26,  1873. 
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ECLIPSES,  1873. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wftsh. 
M.  Time. 

A. 

B 

• 

4 

•c. 

log.  E. 

log.F. 

log.  G. 

log.  H. 

M 

h     m 

1 

9.97 

9.96 

1 

+  9.55; +  9.56 

O            /            /f           1 

13  50 

-1.42628 

+  1.23336 

+0.13519 

0479 

8925 

2130 

2510 

208  18  41.8  ' 

14     0 

1.33937 

1.25837 

0.16015 

0476 

8922 

2152 

2533 

210  48  41.9 

14  10 

1.25246 

1.28337 

0.18510 

0473 

8918 

2175 

2555 

213  18  42.0 

14  20 

1.16554 

1.30836 

0.21004 

0469 

8915 

2198 

2577 

215  48  42.1 

14  30 

1.07862 

1.33335 

0.23497 

0466 

8911 

2220 

2599 

.218  18  42.3 

14  40 

0.99170 

1.35833 

0.25989 

0463 

8908 

2243 

2621 

220  48  42.4 

14  50 

0.90477 

1.38329 

0.28481 

0459 

8905 

2266 

2643 

223  18  42.5  ' 

15     0 

0.81784 

1.40824 

0.30972 

0456 

8901 

2288 

2665 

225  48  42.6 

15  10 

0.73091 

1.43318 

0.33462 

0453 

8898 

2311 

2687 

228  18  42.7 

15  20 

0.64397  i     1.45812 

0.35951 

0449 

8894 

2334 

2709 

230  48  42.9 

15  30 

0.55703       1.48305 

b.38439 

0446 

8891 

2356 

2731 

233  18  43.0 

15  40 

0.47009 1     1.50797 !     0.40926 

0443 

8888 

2379 

2753 

235  48  43.1 

15  50 

0.38315 

1.53287 

0.43412 

0440 

8884 

2401 

2775 

238  18  43.2 

16     0 

0.29620 

1.55776 

0.45898 

0436 

8881 

2424 

2797 

240  48  43.3 

IG  10 

0.20925 

1.58264 

0.48383 

0433 

8877 

2447 

2819 

243  18  43.5  ; 

16  20 

0.12230 

1.60751 

0.50866 

0430 

8874 

2469 

2841 

245  48  43.6 

16  30 

-0.03535 

1.63237 

0.53348 

0426 

8871 

2492 

2863 

248  18  43.7 

16  40 

+0.05160 

1.65722 

0.55829 

0423 

8867 

2514 

2885 

250  48  43.8 

16  50 

0.13856 

1.68206 

0.58309 

0420 

8864 

2537 

2907 

253  18  43.9 

17     0 

0.22552 

,1.70688 

0.60788 

0417 

8861 

2560 

2929 

265  48  44.0 

17  10 

0.31247 

1.73169 

0.63266 

0413 

8857 

2582 

2950 

258  18  44.2 

17  20 

0.39943 

1.75649 

0.65743 

0410 

8854 

2605 

2972 

260  48  44.3 

17  30 

0.48639 

1.78129 

0.68219 

0407 

8850 

2627 

2994 

263  18  44.4 

17  40 

0.57335 

1.80607 

0.70694 

0403 

8847 

2650 

3016 

265  48  44.5 

17  50 

0.66031 

1.83083 

0.73168 

0400 

8844 

2672 

3038 

268  18  44.6 

18    0 

0.74727 

1.85558 

0.75640 

0397 

8840 

2695 

3060 

270  48  44.7 

18  10 

-f  0.83424 

+ 1.88031 

+0.78111 

0394 

8837     2717 

3082 

273  18  44.8 

CHANGES  OF  THE  QUANTITIES  IN  TJ 

HE  TAB 

ILES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACl 

2  OF  DI 

ilCIMALS. 

For  one  Minnte. 

For  ono  Second. 

WoBhlnfrtaa 

Meau  Time. 

A. 

B. 

c 

▲'. 

B'. 

1 

h      m 

13  30 

+8689.8 

+2502.6 

4 

2497.0 

+  144.83 

+41.71 

+41.62  , 

14    0 

8691.1 

2500.4 

2495.0 

144.85 

41.67 

41.58 

14  30 

8692.2 

2497.8 

2492.8 

144.87 

41.63 

41.55  i 

15    0 

8693.2 

2495.0  . 

2490.4 

144.89 

41.58  1         41.51 

15  30 

8694.0 

2492.0 

2487.T 

144.90 

41.53      .      41.46 

16     0 

8694.7 

2488.7 

2484.8 

144.91 

41.48 

41.41 

16  30 

8695.3 

2485.3 

2481.7 

144.92 

41.42 

41.36 

17    0 

8695.5 

2481.9 

2478.6 

144.92 

41.36 

41.31 

17  30 

8695.8 

2478.3 

2475.3 

144.93 

41.30 

41.25 

18    0 

8696.4 

2474.3 

2471.7 

144.94 

41.24 

41.19 

'   18  30 

+8697.3 

+2469.8 

4 

2467.8 

+ 144.95 

+41.16 

4-41.13  1 

1 

1 

1 

ECLIPSES,  1'873.  413 


III.  A  Total  Eclipse  of  the  Moon,  November  3-4,  1873,  invisible  at  Washington, 
with  the  following  elements : 

d      h     m       n 

Washington  mean  time  of  g  in  Right  Ascension,  November  3  22  31  43.0. 

ll       lU         8  8 

Sun's  Right  Ascension      14  39  30.60         Hourly  Motion  *  9.92 

Moon's  Right  Ascension     2  39  30.60  "  "  138.95 

Sun's  Declination  —15  32  50.2  Hourly  Motion  -  0  46.0 

Moon's  Declination  +15  17     6.6  "  "  4-14  16.3 

Sun's  Equa.  Hor.  Par.  8.7  True  Semidiameter  16  10.8 

Moon's  Equa.  Hor.  Par.  '  59  54.7  "  "  16  18.7   ' 

From  these  elements  may  be  deduced  the  following  results : 

d    h      m 

Moon  enters  Penumbra,  November  3  19  59.5  "Washington  mean  time. 

Moon  enters  Shadow  3  20  57.8  "  " 

Total  Phase  begins  3  21  59.4  "  " 

Middle  of  Total  Phase  3  22  42.8  "  " 

Total  Phase  ends  3  23  26.1  "  " 

Moon  leaves  Shadow  4    0 .27.7  "  " 

Moon  leaves  Penumbra  4     1  26.0  "  ** 

First  contact  of  Shadow  with  Moon's  limb  53®  from  north  point  towards  the  East, 
wlicn  the  Moon  is  in  the  zenith,  in  longitude  139°  22'  West  from  Washington  and  in 
I  latitude  15°  O'  North. 

I  Last  contact  of  Shadow  with  Moon's  limb  ,100°  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  170°  2'  East  from  Washington  and  in 
latitude  15°  50^  NorUi. 

Magnitude  of  Eclipse  =:  1.430  (Moon's  diameter  =  1). 


IV.  A  Partial  Eclipse  of  the  Sun,  November  19, 1873,  invisible  at  Washmgton,  with 
the  following  elements : 

d      h  m      8 

W*ashington  mean  time  of  <{  in  Right  Ascension,  November  19  11  2  34.6. 

Sun's  and  Moon's  R.  A.    15  42  46.52         Hourly  Motions  10.46  and  130.30 

Sun's  Declination  —19  43  11.4  Hourly  Motion  —  0  34.0 

Moon's  Declination  —20  57  39.1  ci  44  _  9  55.5 

Sun's  Equa.  Hor.  Par.  8.7  True  Semidiameter  16  14.1 

Moon's  Equa.  Hor.  Par.  56     6.3^  "  "  15  16.6 

From  tliese  elements  may  be  deduced  the  following  results: 

Eclipse  begins  on  the  Earth,  November  19**  8**  29".6,  Washington  mean  time,  in 
longitude  125°  36^.6  East  from  Washmgton  and  in  latitude  33°  10^3  South. 

Orcatcst  Eclipse  10^  14".5,in  longitude  67°  35^.4  East  from  Washington  and  in  lati- 
tude 63°  22^5  South. 

Eclipse  ends  on  the  Earth  1  P>  59".2t  in  longitude  46°  34^8  West  from  Washington 
and  in  latitude  63°  57'.0  South. 

Magnitude  of  Greatest  Eclipse  s  0.514  (Sun's  diameter  =3  1). 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


Wash. 
M.  Time. 


h  iu 

8  20 
8  30 
8  40 

8  50 

9  0 
9  10 
9  20 
9  30 

40 

50 

0 


9 

9 

10 


10  10 
10  20 
10  30 
10  40 

10  50 

11  0 
11  10 
11  20 
11  30 
11  40 

11  50 

12  0 


-1.3541^ 
1.27091 
1.18765 
1.10438 
1.02111 
0.937a3 
0.85455 
0.77 126 
0.68797 
0.60467 
0.52137 
0.43806 
0.35475 
0.27144 
0.18812 
0.10480 

-0.02147 

+0.06186 
0.14519 
0.22853 
0.31187 
0.39522 

+0.47857 


0.31359 
0.34158 
0.36956 
0.39753 
0.42549 
0.45344 
0.48138 
0.50932 
0.53725 
0.56517 
0.59308 
0.62098 
0.64888 
0.67677 
0.70465 
0.73252 
0.76038 
0.78823 
0.81607 
0.84391 
0.87173 
0.89954 
0.92734 


c. 


1.44018 
1.46815 
1.49611 
1.52406 
1.55199 
1.57991 
1.60783 
1.63574 
1.66364 
1.69153 
1.71940 
1.74726 
1.77511 
1.80296 
1.83080 
1.85863 
1.88644 
1.91425 
1.94205 
1.96984 
1.99762 
2.02539 
2.05314 


log.  £. 


log.  F. 


9.97 
3090 
3086 
3081 
3077 
3073 
3069 
3065 
3061 
3057 
3052 
3048 
3044 
3040 
3036 
3032 
3027 
3023 
3019 
3015 
3011 
3007 
3002 
2998 


9.97 
4565 
4561 
4557 
4553 
4549 
4545 
4541 
4537 
4533 
4529 
4525 
4521 
4517 
4513 
4509 
4505 
4501 
4497 
4493 
4489 
4485 
4481 
4477 


log.  6. 


log.  H. 


-9.53 
3306 
3338 
3369 
3401 
3433 
3464 
3496 
3527 
3559 
3590 
3622 
3653 
3685 
3716 
3747 
3779 
3810 
3842 
3873 
3905 
3936 
3967 
3999 


-9.52 
1787 
1819 
1852 
18841 
1917 
1949 
1982 
2014 
2047 
2079 
2111 
2144 
2176 
2209 
2241 
2273 
2306 
2338 
2371 
2403 
2435 
2468 
2500 


128  33 
131  3 
133  33 
136  3 
138  33 
141  3 
143  33 
146  3 
148  33 
151  3 
153  33 
156  3 
158  33 
161  3 
163  33 
166  3 
168  33 
171  3 
173  33 
176  3 
178  33 
181  3 
183  33 


26.5 
25.8 
25.1 
24.3 
23.6 
22.8 
22.1 
21.3 
20.6 
19.8 
19.1 
18.3 
17.6 
16.8 
16.1 
15.3 
14.6 
13.8 
13.1 
12.3 
11.6 
10.8 
10.1 


CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF   THE 

SIXTH  PLACE  OF  DECIMALS. 


For  one  Minnte. 

For  one  Second. 

WoAhinston 

1 

Meau  Time. 

1 

A. 

B. 

*c. 

A'. 

B'. 

c. 

h      m 

8    0 

+8324.0 

-2800.9 

-2798.9 

+  138.73 

-46.68 

-46.65 

8  30 

8325.8 

2798.3 

2*796.0 

138.76 

46.64 

46.60 

9    0 

8327.5 

2795.7 

2793.1 

138.79 

46.60 

46.55 

9  30 

8329.0 

2793.2 

2790.2 

138.82 

46.55 

46.50 

10    0 

8330.4 

2790.8 

2787.1 

138.84 

46.51 

46.45 

10  30 

8331.7 

2788.3 

2784.1 

138.86 

46.47 

46.40 

11     0 

8332.9 

2785.6 

2781.2 

138.88 

46.43 

46.35 

11  30 

8334.0 

2782.7 

2778.2 

138.90 

46.38 

46.30 

12    0 

• 

+8334.9 

-2779.7 

-2774.8 

+  138.92 

-46.33 

-46.25 

ECLIPSES,   1873. 
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OUTLINES  AND   PATH  OF  THE   PENUMBRA   OF  THE   ECLIPSE  OF 

NOVEMBER  19,  1873. 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON,  VISIBLE  AT 

WASHINGTON,  D.  C, 

DURING  THE  YEAR  1873. 

Date. 

Star's  Niuno. 

1 
1 

rVfMEKSTOK. 

; 

EMEnSION. 

• 

WosLington 

Anglo  from 

Waahington 

Angle  from 

.13 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

Xorth 

Ver- 

1 

^ 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

o 

Q 

h     m 

h    m 

o 

0 

h     m 

h     m 

o 

h    m 

Jane   7 

a^  Libra 

24 

16  20 

11  13 

296 

318 

17     7 

12     1 

9 

:«» 

0  48 

U 

18  Ophiachi*' 

6 

21  49 

16  34 

341 

30 

22    4 

16  49 

9 

60 

0  14 

10 

B.A.C.6024t 

6i 

21  12 

15  53 

261 

299 

22  17  .    16  58 

103 

150 

1    5 

12 

u  Sagittarii 

5 

19  38 

14  11 

281 

279 

20  58 

15  31 

1C6 

121 

1  20 

12 

A  Sagittarii 

5 

21  24 

15  58 

264 

284 

22  31 

17    4 

132 

163 

1    7 

13 

B.A.C.7237 

6 

16  44 

11  13 

258 

215 

17  50 

12  20 

117 

83 

1    6 

15 

r^  Aqu.,mic/£.t 

6 

16  44 

11     6 

299 

247 

17  42 

12    4 

100 

51 

0  58 

15 

r^  Aquarii 

4 

18  22 

12  43 

22 

336 

Star  2'.7 

north  of 

D'8 

limb. 

18  b.a:c.408* 

64 

18    5 

12  15 

332 

283 

18  46 

12  56 

79 

28 

0  41 

26 

?.  Cancri 

6 

14  51 

8  30 

343 

34 

Star  5'.3 

north  of 

1>*8 

limb. 

■Jaly    2 

K  Virginist 

6 

17  55 

11  10 

225 

274 

18  55 

12  10 

81 

132 

1    0 

1            3 

m  Virginia 

6 

16  10 

9  22 

265 

300 

17  19 

10  30 

33 

76 

1    8 

1             9 

B.  A.  C.  6666 

6 

21  26 

14  13 

263 

288 

22  32 

15  19 

125 

161 

1    6 

10 

B.A.C.7077 

6 

20  46 

13  29 

209 

205 

Stor  1'.0 

south  of 

1>'8 

limb. 

;     u 

35  Capricor.f 

6 

16  14 

8  54 

293 

244 

17  16 

9  55 

92 

49 

1    1 

1           14 

B.A.C.81 

64 

22  28 

14  55 

325 

297 

23  40 

16    6 

111 

100 

112 

17 

ff  Arietifl 

6 

20    4 

12  19 

25 

335 

Star  4  .7 

north  of 

1>'b 

limb. 

19 

r  Tauri 

44 

21  22 

13  29 

256 

208 

22    5 

14  13 

142 

91 

0  43 

38 

b  Virginia^ 

6 

17  17 

8  50 

265 

316 

18  12 

9  45 

39 

90 

0  55 

29 

y  Virg.,  mult. 

24 

16  59 

8  28 

304 

352 

17  28 

8  57 

357 

47 

0  29 

Aug.   4 

B.  AC.  6024 

64 

20  21 

11  26 

304 

334 

21  22 

12  27 

58 

98 

1    1 

6 

cj  Sagittarii 

5 

17  59 

8  56 

281 

259 

19  17 

10  14 

96 

90 

1  19 

6 

A  Sagittarii 

5 

19  41 

10  38 

278 

276 

20  59 

11  56 

111 

125 

1  18 

15 

«'  Tauri 

44 

21  17 

11  38 

266 

217 

22    5 

12  26 

135 

82 

0  48 

15 

c^  Tauri 

64 

21  22 

11  43 

241 

192 

21  55 

12  16 

161 

109 

0  34 

15 

i;»  Tauri 

44 

22  24 

12  45 

21 

327 

Star  7'.8 

north  of 

D'B 

limb. 

26 

6  Virg.,  mtUt. 

44 

17    6 

6  45 

230 

276 

18  14 

7  53 

72 

122 

1    8 

30 

]9Scorpii 
38  0nhiuchi 

6 

17  12 

6  35 

198 

211 

18    4 

7  28 

124 

«148 

0  52 

31 

64 

16  48 

6    7 

251 

246 

18  14 

7  34 

83 

97 

1  26 

Sept.  2,  B.A.C.6666 

6 

21  32 

10  43 

308 

334 

22  38 

11  49 

4 

82 

119 

1    6 

3 

B.  A.  C.  7077 

6 

21    2 

10    8 

239 

247 

21  47 

10  54 

164 

181 

0  46 

4 

35  Capricorni 

6 

16  45 

5  48 

303 

256 

17  46 

6  49 

85 

45 

1    1 

4 

B.A.C.7550 

6 

1  25 

14  27 

278 

320 

2  19       15  21 

139 

186 

0  54 

7 

B.A.C.81 

64 

19  22 

8  13 

292 

243 

20  22 

9  13 

129 

83 

1    0 

7 

14  Ceti 

64 

2  34 

15  24 

216 

249 

StarlM 

south  of 

D'h 

limb. 

i           '' 

39  Geminor. 

64 

23  45 

12    8 

186 

137 

Star3M 

south  of 

!>'« 

limb. 

!     1^ 

(J*  Cancri 

6 

3  24 

15  43 

359 

300 

Star  1'.5  north  of 

D'b 

limb. 

15  1  u^  Cancri 

64 

3  15 

15  33 

263 

205 

4  28  ,     16  46 

94 

35 

1  13 

18  1  B.A.C.3579 

6 

4    5 

16  12 

190 

139 

4  34       16  40 

13:i  '      80  1 

0  29 

18  '  t  Leonis 

6 

5  43 

17  49 

Jhjo 

166 

6  47       18  53 

93 

41 

1    5 

26    B.  AC.  5354* 

64 

21     7 

8  43 

171 

220 

Star  4'.4  south  of 

1>'B 

limb. 

29    rSngittariit 

34 

22  4» 

10  12 

274 

HI  5 

2:1  50       1 1   15 

.     113 

162 

1    3 

Oct.    8  !  13  Tuuri 

54 

23    5 

9  5:^ 

2:)8 

153 

Star  1'.8  south  of 

'    J>'s 

limb. 

10;  125Taun 

6 

23  18 

9  58 

256 

203 

0    6  '     10  47 

i:^) 

80 

0  49 

12  \  rGemjnor. 

,   6 

4  15 

14  47 

222 

162 

5  16       15  48 

i:j5 

78 

1    2 

13 

i>2  Cancri 

'  64 

0  31 

11     0 

356 

312 

Star4'.3  north  of 

.    !>*« 

limb. 

13 

r*  Cancri 

6 

1  43 

11   12 

a->6 

306 

St:ir  4'.4   north  of 

'    J>'s 

limb. 

24    25Scorpii 

6 

20  40 

6  27 

276 

318 

21  47         7  33 

74 

123 

1    6 

25    3Sagittarii 

5 

22  55 

8  37 

1H4 

235 

Star  3'.^  south  of 

!>'» 

limb. 

28"  B.A.C.7237 

1   6 

1  49 

11   19 

2;)3 

252 

Slnr5'.0  pouth  of 

)^  's   i  Itnib. 

Nov.    1     B.  A.r.8l 

64 

20  22 

5  37 

27r< 

239 

21  21         6  39 

155 

126 

1    2 

1    14Ceti 

>  64 

3  37 

12  51 

,     214 

2:.6 

Star6'.9  south  of 

D'h 

limb. 

2 

B.  A.  C.  481 

64 

7  24 

16  34 

287 

339 

8  17 

17  26 

121 

171  jo  52 

53 
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0CCUL.TAT10NS,  18T»^ 


OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  BIOON,  VISIBLE  AT 

WASHINGTON,  D.  C,  DURING  THE  YEAR  1873. 


Date. 


Nov.  8 
10 
15 
16 
23 

24 
25 
25 
27 
Dec.    2 

2 
2 
3 
3 
4 

6 
6 
6 
9 
9 

9 
11 
12 

17 

20 

27 
27 
28 
31 


Star's  Namo. 

• 

1 

47  G^minor. 
B.A.C.3138 
k  Virginia* 
mVirginiat 
B.A.C.6666 

6 
6 
6 
6 
6 

B.A.C.7077 
35  Capricorni 
37  Capricor.* 
^Aquarii 
13  Tauri 

6 
6 
6 
5 
5i 

A»  Tauri} 
A^Taurit 
B.A.C.1518 
k  Tauri 
125  Tauri 

4i 

6 

6 

6 

cGeminor. 
a>i  Cancri 
(J^  Cancri 
42Leoni8 
B.  A.  C.  3579 

6 
5 

64 

6 

6 

t  Leonis 
b  Vriginis 
vVirg.,m«Zl. 
ux>  Scorpii 
rSagittarii} 

6 
6 

24 
6 

34 

B.A.C.481 

o  Piscium 
0  Arietis* 
125  Tauri 

64 

4 

6 
6 

IMMEIISION. 


Sidereal 
Time. 


h  m 
0  41 

7  53 
9  50 

8  25 
23  23 


0  35 
22  27 

2  51 

1  9 
1  35 

11  2 
11  11 

7  58 

8  28 
22  41 

1  17 

11  7 

n  20 

4  5 

8  43 

10  26 
10  41 

9  37 

12  43 
22  45 


0 
6 


8 
21 


9  32 
12  8 


iagton 

Angle 

Mean 

l^orth 

Time. 

Point. 

h     m 

o 

9  27 

6 

16  31 

228 

18    8 

216 

16  39 

272 

7  11 

0 

8  18 

214 

6    7 

314 

10  31 

339 

8  41 

10 

8  4d 

208 

18  13 

318 

18  22 

206 

15    6 

187 

15  35 

283 

5  45 

264 

8  13 

281 

18    2 

325 

18  15 

256 

10  49 

164 

15  26 

151 

17    9 

237 

17  16 

208 

16    8 

246 

18  54 

209 

4  47 

280 

5  42 

335 

11  54 

323 

15     1 

267 

17  25 

187 

Ver- 
tex. 


314 
190 
176 
222 
42 

256 

328 

30 

38 

153 

6 
344 
245 
342 

214 

228 
25 
315 
112 
113 

237 
185 
205 
167 
321 

308 

15 

316 

238 


EMERSION. 


Wo&liington 

Angle 

Sidereal 

Mean 

North 

Time. 

Time. 

Point. 

h    m 

h     m 

o 

Star  5'.7 

north  of 

1>*B 

9  20 

17  58 

84 

11     5 

19  23 

67 

9  19 

17  32 

22 

23  41 

7  29 

32 

0  46 

8  29 

193 

23  40 

7  20 

105 

3  31 

11  11 

73 

1  43 

9  15 

65 

Star  4'.2 

south  of 

!>•» 

11  41 

18  52 

60 

11  58 

19    9 

82 

Star  6'.8 

south  of 

D'H 

9  34 

16  41 

86 

23  30 

6  34 

125 

2  15 

9  11 

82 

11  25 

18  20 

355 

12  27 

19  22 

63 

Star  4'.9 

south  of 

r^ 

Star  I'.O 

south  of 

!>•» 

11  52 

18  35 

50 

12    2 

18  37 

71 

10  55 

17  26 

36 

13  37 

19  48 

103 

23  48 

5  50 

107 

1  16 

6  50 

103 

7  15 

12  48 

88 

10  20 

15  49 

126 

12  16 

17  33 

»169 

Ver- 
tex. 


limb. 

94 

3J> 

336 

77 

237 
133 
126 

98 
limb. 

105 

125 

limb. 

144 

71 

26 

55 

121 

limb. 

limb. 

84 

74 

8 

69 

155 

98 
140 
171 
220 


6 

O 

V  ci 


•S  I 


Is 
el 


h    m 

1  27 
1  15 

0  54 
018 

on 

1  13 
0  40 
0  34 


0  39 

0  47 

1  6 

0  49 

0  58 

0  18 

1  7 


126 
1  21 
1  18 

0  54 

1  3 

1  8 
0  54 
0  48 
0    8 


K0TKS.^B.  A.  C.  Biltiah  AHOclatloo  Catalogne. 

Ramk.,  Rnmker'M  Catalogae. 

Lai.,  Lalande*!  Hitoire  CttetU  Fnnfaise.    Bailey,  Ed. 

*  Whole  oecoltatlen  below  the  horizon  of  Washington. 

1 1mmortion  below  the  horison  of  Waihington. 

t  Emcr>lon  below  the  horison  of  Washington. 
The  An^Ut  ^f  Position,  for  the  points  of  contact,  are  for  dirtet  Tislon,  and  are  reckoned  troa  tbs  Moon's  Horik  PHmi , , 
and  fh>m  its  Veruz  towards  the  West    For  inverted  image,  add  iSfP  to  the  angles  giran. 


OCCUL.TATIONS,  1873. 
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CLEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

1 

JAUriJAB 

T- 

STAR'ft— 

At  CONJITXCTION  IN  R.  A. 

Liraitins 
ParalleU. 

Nanie. 

Mag. 

1 

18: 

sfinom 
(3.0. 

AS 

Appnrent 
DccunaUoD. 

Waahington 
Mean  Tunc. 

Honr  Angle 

H 

1 

Y 

a/ 

y' 

N'n. 

1 
S'n. 

■ 

II 

0          1 

d     h    m 

h    m 

o'         O     1 

35  Caprieornt 

6 

-1.98 

-13.3 

-21  44.9 

1     0  32.7 

-  2     1.6 

+0.9601 

.589U 

+.1731 

+69 

+13 

37  Capricorn  i 

6 

1.95 

13.3 

20  39.2 

3  33.6 

+  0  52.1 

+0.4101 

.5871 

.1797 

+53 

-20 

e  Capricorni 

H 

1.94 

13.2 

20    2i2 

4  26.8 

+  1  43.3 

-0.0378 

.5867 

.1820 

+29 

-44 

K  Capricorni 

5 

1.91 

13.1 

19  26.9 

6  40.1 

+  3  51.3 

1   -0.2124 

.5847 

.1863 

+21 

-55 

B.  A.  C.  7550 

6 

1.91 

13.3 

20  12.3 

6  53.2 

+  4    3.9 

;   +0.5770 

.5845 

.1887 

+64 

-11 

29  Aquarii 

6 

1.81 

13.1 

17  34.7 

14  41.9 

+11  34.4 

-0.5025 

.5774 

J2022 

+  8 

-75 

;  56  Aqoftrii 

6 

-1.66 

-12.9 

-15  14.2 

2    2  19.2 

-  1  14.3 

-0.3654 

.5675 

+.2213 

+17 

-64 

r*  Aqua^M**''* 

6 

1.56 

12.7 

14  43.7 

9  47.5 

+  5  57.9 

+0.8211 

.5609 

.2316 

+76 

+  2 

r*  Aqaarii 

4 

1.55 

12.6 

14  15.9 

10  36.8 

+  6  45.4 

+0.5490 

.5599 

.2326 

+69 

-13 

74  Aquarii 

6 

1.53 

12.0 

12  17.7 

12  18.9 

+  8  23.9 

-1.0212 

.5590 

.2346 

-19 

-90 

^fi  Aquarii 

4i 

1.42 

11.3 

9  46.9 

22  13.3 

-  6    3.0 

-1.1655 

.5508 

.2447 

-28 

-90 

^  Aquarii 

4i 

1.41 

11.3 

9  52.7 

23    88 

-  5    9.5 

-0.8422 

.5502 

.2456 

-  5 

-90 

^  Aquarii 
B.A.C.e2l4 

5 

-1.39 

-11.5 

-10  18.5 

23  36.9 

-  4  41.9 

-0.2959 

.5495 

+.2460 

+24 

-59 

6i 

1.30 

10.7 

8  10.2 

3    7    9.0 

+  2  34.7 

-0.5721 

.5445 

.2516 

+11 

-79 

B.A.C.8274 

6 

1.23 

10.3 

7    5.3 

13    9.2 

+  8  22.9 

-0.1435 

.5408    .2551 

+33 

-50 

30  Fiscium 

5 

1.15 

10.0 

6  43.4 

19  25.8 

-  9  32.9 

+1.0977 

.5369    .2577 

+84 

+19  ! 

33  Piacium 

5 

1.13 

9.8 

6  25.3 

21     1.5 

-  8    0.3 

+1.2042 

.5363    .2583 

+84 

+28  . 

B.A.C.17 

6 

Ml 

9.6 

5  57.4 

23  22.7 

-  5  43.8 

+1.3428 

.5349 

.2590 

+84 

+43; 

B.A.C.81 

6i 

-1.04 

-  8.3 

-  2  55.4 

4    6    8.0 

+  0  48.5 

+0.0110 

.5320 

+.2601 

+42 

-42 

14  Ceti 

6i 

0.98 

7.5 

1  12.4 

n  26.2 

+  5  56.5 

-0.3647 

.5298 

.2603 

+23 

-63 

15  Ceti 

6i 

0.97 

7.5 

-  1  12.3 

12  40.3 

+  7    8.2 

-0.0451 

.5291 

.2602 

+40 

-45 

26  Ceti,  muU. 

61 

0.83 

6.1 

+  0  41.0 

5    1  11.0 

-  4  44.7 

+li2671 

.5259 

.2582 

+90 

+33 

29  Ceti 

61 

0.81 

5.8 

1  19.6 

3  13.5 

-  2  45.9 

+1.1321 

.5254 

.2576 

+90 

+22 ; 

33  Ceti 

6 

0.79 

5.5 

1  46.1 

4  29.5 

-  1  32.3 

+1 .0030 

.5252 

.2570 

+90 

+13 

35  Ceti 

61 

-0.78 

-  5.6 

+  1  47.9 

5  27.7 

-  0  35.9 

+1.2212 

.5249 

+.2567 

+90 

+29 

/Piscium 

51 

0.77 

5.0 

2  56.6 

8    2.6 

+  1  54.2 

+0.6995 

.5246 

.2560 

+90 

-  5 

B.A.C.408 

61 

0.75 

4.5 

4    4.3 

10  27.3 

+  4  14.4 

+0.1468 

.5243 

.2545 

+50 

-34 

ft  Piscium 

5 

0.70 

3.9 

5  29.2 

14    5.8 

+  7  46.0 

-0.3964 

.5240 

.2528 

+22 

-64 

B.A.C.481 

61 

0.69 

3.2 

6  59.6 

16  59.6 

+10  34.4 

-1.2334 

.5236 

.2511 

-31 

+83 

'  B. AC. 728 

61 

0.46 

M 

10  15.4 

6  16  11.2 

+  9    2.8 

+0.9763 

.5249 

.2322 

+90 

+14 

1 

,  31  Arietis 

6 

-0.39 

-  0.1 

+11  53.7 

22  41.8 

-  8  38.8 

+0.7428 

.5265 

+.2253 

+90 

1 

1 
+  1 

1  ff  Arietis 

6 

0.32;  +  0.9| 

14  33.4 

7    5  54.1 

-  1  40.1 

-0.4771 

.5282 

.2166 

+17 

-64 

B.A.C.1096 

51 

0.121 

2.6 

17  24.9 

8    2  18.2 

-  5  55.1 

+0.6249 

.5346 

-.1882 

+86 

-'  1 

13  Taari 

51 

-0.09 

3.0 

19  17.6 

6    8.5 

-  2  12.2 

-0.6744 

.5358 

.1818 

+  6 

-70  ' 

■  B  A.  C.  1242 

6 

0.00 

3.4 

19  50.6 

14  57.2 

+  6  19.2 

+0.2700 

.5391 

.1667 

+58 

-17 

•  u*  Taun 

51 

+0.07 

3.7 

20  15.9 

22  27.0 

-10  25.8 

+1.0167 

.5421 

.1527 

+90 

+27 

1 

!  53  Tauri 

6 

+0.08'  +  3.9 

+20  50.1 

23  26.2 

-  9  28.7 

+0.5534 

.5425 

+.1508 

+80 

-  1 

56  Tauri 

6 

0.08i     4.0 

21  28.0 

23  30.3 

-  9  24.6 

-0.1 175 

.5425 

.1508 

+36 

-35 

ff>  Tauri 

41 

0.1 0;     4.2 

22    0.1 

9    2    8.5 

-  6  51.7 

-0.3046 

.5432 

.1459 

+25 

-45 

c*  Tauri 

61 

0.10-     4.1 

21  54.5 

2    9.9 

-  6  50.4 

M).2.)07 

.5432 

.1459 

+31 

-39 

'  v>  Tauri 

41 

O.ll'     4.3 

2'i  31.5 

2  33.6 

-  6  27.4 

-0.8076 

.5435 

.1447 

-  3 

-G^ 

1/3  Tauri 

6 

0.12 

4.3 

22  42.5 

3    0.9 

-  6    1.1 

-0.9412 

.5436 

.1442 

-13i  -68 

B.A.C  1373 

6 

+0.12  +  4.1 

+21  20J3 

3  22.6. 

-  5  40.1 

+0.5914 

.5437 

+.1431 

+84+2 

r  Tauri 

41 

0.18      4.4 

22  42.7 

9  52.0| 

+  0  36.3 

-0.0054 

.5459 

.1303 

+42  -27 

B.A.C.151H 

6 

0.23 

4.8 

24  23.2 

16  11.9 

+  6  43.3 

-1.0373 

i>479 

.lira 

-2»>  -66 

91)  Tauri 

6 

0.25 

4.7 

23  45.0 

16  54.9, 

+  7  24.8 

-0.2626 

.54a3 

.1156 

+28  -39 

loa  Tauri 

6 

0.29 

4.7 

24    5.8 

21  33.7 

+11  54.0 

-0.1261 

.5495 

.1053 

+36  -32 

118  Tauri 

6 

0.36 

4.7 

25    2.8 

10    7    2.7 

-  2  56.5 

-0.251K> 

J>52l 

.0844 

+27  -36 

121  Tauri 

6 

+0.38 

+  4.5|  +23  57.2 1 

9  50.2 

-  0  14.7| 

+1 .1580 

.5526  +.0779 

+90  +47  ; 

125  Tauri 

6 

0.40 

4.8 

25  49.5 

11  42.0 

+  1  33.2 

-0.7418 

.5530;    .0740 

0  -64  ' 

132  Taori         1 

51 

0.43 

4.4 

24  31.4 

15  52.3 

+  5  34.8 

+0.9658 

.5537!    .0639 

+90  +33  1 

139  Tauri 

51 

0.46 

4.5 

25  56.2 

19  50.0 

+  9  24.3 

-0.:«43 

.5542    .0545 

+23  -38 

c  Geminorum 

31 

0.59      3.8! 

25  15.3 

11  16  16.5 

+  5    8.1, 

+1.0193 

.5545,  +.0057 

^+90  +42 

,  37  Genii  nor.     i 

6 

+0.61  +  3.6  +25  32.01 

21  20.6 

+10    1.7 

+0.71181 

.5539  -.0064 

+90  +23 

4dO 


OCCULTATIONS,  1873. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       J 

PLANETS  AND  STARS  BY  THE  MOON. 

JANUARY. 

• 

• 

Star'&^ 

At  Conjunction  in  K  A. 

Limiting 
PmllcU.  { 

Name. 

Mag. 

Bcd'ni 

18T 

ifrom 
3.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

■ 

Hour  Anglo 

Y 

a/ 

y' 

JTn. 

S'n.  . 

39  Gemmor. 

+0*62 

+3:6 

+26  14.8 

d 
11 

h    m 
22  53.2 

h     m 
+11  31.1 

-0.0871 

.5539 

-.0104 

+3? 

-2.^. 

40  Geminor. 

6A 

0.62 

3.6 

26    5.1 

23  10.9 

+11  48.2 

+0.0876 

.5537 

.010!) 

+47,  -n 

47  Geminor. 

6 

0.64 

3.3 

27    3.8 

12 

4  29.6 

-  7    4.1 

-1.0839 

.5530 

.0240 

-27.  -63 

52  Geminor. 

6 

0.63 

3.2 

25    6.2 

6     1.7 

-  5  35.2 

+1.0387 

.5523 

.0273 

+90.  +4!  . 

A  Geminorum 

5^ 

0.65 

3.1 

25  17.6 

9  59.0 

-  1  46.0 

+0.7032 

.5514 

.0366 

+90.  +19  . 

B.A.C.aoU 

Ci 

0.65 

2.7 

24  30.5 

17    6.6 

+  5    6.9 

+1.2511 

.5495 

.0538 

+90 

+59 

c  Geminorum 

6 

+0.67 

+2.5 

+26    5.1 

19  18.5 

+  7  14.3 

-0.6143 

.5490 

-.0580 

+  ?!  -57  . 

K  Gemi.,in«/<. 

3i 

0.67 

2.5 

24  42.0 

19  29.7 

+  7  25.1 

+0.9049 

.5488 

.0588 

+90i  +29 

cjt  Cancri 

6 

0.67 

2.1 

25  44.3 

13 

3     1.0 

-  9  18.9 

-0.7480 

.5461 

.0753 

-  1    -4>4 

t)«  Cancri 

6i 

0.67 

2.1 

25  26.2 

3  23.7 

-  8  56.9 

-0.4424 

.5459 

.0765 

+17   -47 

y»2  Cancri 

6 

0.68 

1.8 

25  53.5 

7  25.1 

-  5    3.5 

-1.2700 

.5443 

.08^2 

-51    -64 

>.  Cancri 

6 

0.67 

1.6 

24  25.2 

12    8.3 

-  0  2Ji.8 

-0.0660 

.5415 

.0948 

+3ei.  -27 

v^  Cancri,  mtifl 

7 

+9.67 

+0.9 

+24  56.9 

14  59.8 

+  2  16.1 

-0.9307 

.5409 

-.1008 

1 

-13i  -65 

v''  Cancii 

6i 

0.66 

1.4 

24  33.9 

15  55J2 

+  3    9.6 

-0.5996 

.5404 

.1027 

+  9   -59 

v»  Cancri 

4V 

6 

0.66 

1.3 

24  30.5 

17  17.3 

+  4  29.1 

-0.6781 

.5400 

.1033 

+  4-64 

32  Cancri 

6 

0.65 

1.3 

24  30.9 

17  59  4 

+  5    9.8 

-0.7622 

.5395 

.1069 

-  1 

-66 

^  Cancri 

5 

0.61 

0.3 

22  33.5 

14 

11  27.5 

-  1  55.8 

-0.7537 

.5306 

.1402 

0 

-6S 

79  Cancri 

6 

0.61 

0.3 

22  30.6 

11  56.6 

-  1  27.6 

-0.7695 

.5303 

.1408 

-  1    -68 

B.A.C.3138 

6 

+0.60 

+0.3 

+21  48.3 

13  33.4 

+  0    6.2 

-0.2155 

.5293 

-.1439 

+30   -40 

B.A.C.3292 

^h 

0.56 

-0.5 

20  52.2 

15 

2    6.8 

-11  43.8 

-1.1128 

.5229 

.1642 

-25  -6!) 

.  rj  Leonis 

31 

0.47 

0.9 

17  22.8 

16  37.6 

+  2  20.8 

+05280 

.5150 

.1851 

+56   -22 

42  Leonis 

6 

0.43 

0.9 

15  36.9 

16 

0  11.4 

+  9  41.3 

+0.7554 

.5116 

.1944 

+90'  +  5 

B.A.C.3579 

6 

0.40 

1.0 

14  59.5 

3  51.5 

-10  45.0 

40.7264 

.5097 

.1988 

+90i  +  2 

i  Leonis 

6 

0.39 

1.1 

14  47.3 

5  38.6 

-  9     1.0 

+0.5957 

.5089 

J2010 

+82-5 

1 

k  Leonis 

6 

+0.33 

-1.5 

+14  51.8 

13  12.2 

-  1  40.5 

-1.0392 

.5056 

-.2088 

-17   -75 

(J  Virginia 

6 

0.09 

1.3 

8  50.2 

17 

17  32.0 

+  1  51.7 

-0.6204 

.4!)6e 

.2316 

+10   -78 

V  Virginis 

41 

0.06 

1.1 

7  14.4 

21  37.3 

+  6  50.3 

40.1904 

.4961) 

.2:i39 

+53  -31 

B.A.C.3996 

6 

+0.04 

0.9 

5  54.0 

23  25.8 

+  7  35.7 

+1.2474 

.4958 

.2:M9 

+90  +;S3 

B.A.C.4104 

61 

-0.07 

1.1 

4  45.6 

18 

11  55.3 

-  4  15.3 

-0.4690 

.4948 

.2403 

+18  -70 

c  Virginis 

5 

0.12 

-1.1 

+  4     1.2 

16  45.6 

+  a  27.1 

-0.8219 

.4947 

-.2419 

-  1    -86 

46  Virginis 

6 

-0.34 

40.1 

-  2  41.1 

19  14  54.6 

-  2    0.4 

+1.1102 

.4973 

-.2448 

4««  +20 

48  Virginis 

6 

0.36 

0.0 

2  58.8 

16  42.9 

-  0  15.1 

+0.9876 

.4978 

.2448 

+67 

+11 

65  Virginis 

6 

0.46 

-0.1 

4  15.6 

20 

3  13.4 

+  9  57.8 

-0.1908 

.5008 

.2434 

+32 

-53 

66  Virginis 

6 

0.47 

0.0 

4  30.0 

3  52.5 

+10  35.8 

-0.0891 

.5013 

J243;) 

4^ 

-47 

I*  Virginis 

5 

0.5U 

+0.1 

5  36.0 

7  51.1 

-  9  32.5 

+0.1338 

i>030 

.2423 

+49 

-35 

BO  Virginis 

6 

0.52 

-0.2 

4  44.9 

9  44.8 

-  7  42.0 

-1.2431 

.5040 

iM19 

-32  -90  l! 

B.A.C.4647 

6 

-0.62 

+0.1 

-  7  25.9 

19  58.5 

+  2  14.1 

-0.8026 

.5092 

-.2379 

[ 

-90  j 

Mars 

9  31.3 

22  23.4 

+  4  34.8 

+0.8666 

.4933 

i»04 

+81 

+  41 

94  Virginis 

6 

0.71 

0.2 

8  17.1 

21 

1  48.7 

+  7  53.9 

-1.2644 

i>125 

.2347 

-36 

-90 

95  Virginis 

6 

0.71 

0.3 

8  42.4 

2    1.8 

+  8    6.7 

-0.8646 

.5126 

.2346 

-  61  -90   1 

96  Virginis 

61 

0.73 

0.6 

9  43.9 

3  n.i 

+  9140 

-0.0387 

.5134 

.2340 

+:i8 

-44  ' 

K  Virginis 

41 

0.76 

0.5 

9  40.9 

5  10.1 

+11    9.4 

-0.5542 

.5146 

.2327 

+11 

-77 

2  Libric 

6 

-0.B2 

+0.6 

-11    8.0 

10  28.5 

-  7  41.8 

-0J232(I 

.5184 

-.2290 

+27 

-55 

5  Libre 

6 

0.95 

1.2 

14  55.3 

21  33.4 

+  3    2.5 

+1 .2954 

.5270 

.2195 

+75!  +40 

^  Librie 

6 

0.97 

0.7 

13  37.1 

23  12.3 

+  4  38.3 

-0.4424 

.5280 

.2180 

+14   -69 

a^  Librie 

6 

1.00 

1.2 

15  28.1 

23  50.3 

+  5  15.1 

+1.3718 

.52S8 

.2173 

+75  +58 

i/i  Librie 

6 

1.08 

0.8     15  45.8 

22 

7  25.7 

-11  24.1 

+0.0609 

.5355 

.2087 

+39;  -3il 

v^  Librs 

51 

1.08 

0.9 

15  59.4 

7  30.9 

-11  19.1 

+0.2820 

.5357 

.2086 

+5I|  -27 

28  Librs 

6    -1.17 

+0.9 

-17  41.7 

14    2.0 

-  5     1.0 

+0.7315 

.5414 

-.2005 

T 

+72  -  2 

B.A.C.5109 

6  .    1.25 

0.9 

19  14.2 

19  20.8 

+  0    7.2 

+1.2891 

.5461 

.1931 

+7L  +43 

41  Libric 

6 

1.28 

0.6 

18  52.9 

22  10.8 

+  2  51.3 

+0.37H5 

.5493 

.1888 

4o4.  -^ 

K  Libre 

5 

1.2i) 

0.6 

19  15.9 

23  32.2 

+  4  10.0 

+0.5223 

.5514 

.1861 

+62  -14 

A  Libre 

6 

1.35 
-1.38 

0.4 

19  47.1 

23 

4  32.9 

+  9    0.2 

+0.1461 

.6560 

.1781 

440  -34 

B.A.C.5281 

6 

+0.4 

-20  36.6 

6  337 

+10  56.6 

+0.6439 

.5581 

-.1746 

467t  -r  ' 
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4dl 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


FEBBVART. 


• 

JTANVABY. 

Stab's— 

At  Conjunction  in  R.  A. 

Limitioc 
ParalleU. 

1 
1 

Niune. 

Mag. 
2 

Red'D 
187 
6.a 

Bftvm 
3.0. 
i^6 

Apparent 
I>«cUiiation. 

Washington  Hour  Angle 
Mean  Time.          H 

I 

Y 

3/ 

y 

X'n. 
-32 

S'n. 

1 

■ 
1 

,  /3*  Scorpii 

B 

-1.41 

-  0.1 

-19  27.4 

d     h    m 

23     9  47.8 

h    m 
-  9  56.3 

-1.1036 

.5614 

-.1688 

0 
-9U 

ifl  Scorpii 

54 

1.41 

-0.1 

19  27.1 

9  48.0 

-  9  56.1 

-1.1079 

.5614 

.1688 

-33   -90 

cji  Scorpii 

4 

1.43  +  0.1 

20  19.4 

10  22.0 

-  9  23.3 

-0.3049 

.5623 

.1674 

+15 

-61 

.  u*  Scorpii 

44 

1.43 

0.2 

20  31.4 

10  36.9 

-  9    8.8 

-0.1397 

.56^3 

.1672 

+23 

-51 

1  B.A.C.5395 

6 

1.46 

^  0.1 

21     4.4 

13  17.0 

-  6  34.6 

-0.0123 

.5647 

.16^3 

+29  -43  1 

u  Opbiuchi 

5 

1.55 

-  0.7 

21  11.5 

20  59.4 

+  0  50.7 

-1.0765 

.5728 

.1462 

-33 

-90  ' 

18  0phiuchi 

6 

-1.67 

-  0.5 

-24  24.9 

24    4    5.6 

+  7  40.6 

+1 .2308 

.5800 

-.1301 

+66 

+41 

22  Ophiuchi 

64 

1.68 

1.0 

23  18.1 

6  10.0 

+  9  40.3 

-0.1667 

.5821 

.1250 

+17 

-52  ! 

24  Ophiuchi 

^ 

1.70 

1.3 

22  56.8 

6  57.4 

■I-IO  25.8 

-0.6250 

.5828 

.1231 

-7-881 

B.A.C.5709 

6 

1.73 

0.8 

24  53.9 

8  10.1 

^.11  35.6 

+1.2106 

.5840 

.1201 

+65 

+38 

26  Ophiuchr 

6 

1.73 

0.9 

24  47.6 

8  14.7 

+11  40.0 

+1.0940 

.5840 

.1200 

+65 

+25 

*  39  Ophiuchi 

6 

1.78 

1.9 

24     8.8 

15  16.8 

-  5  34.5 

-0.3422 

.5905 

.1019 

+  6 

-64 

.  B.A.C.5831 

6 

-1.77 

-  1.9 

-23  55.9 

15  19.0 

-  5  32.4 

-0.5629 

.5905 

-.1018 

-  6 

-82 

1  e  Ophiuchi 

34 

1.79 

1.8 

24  52.2 

16  48.7 

-  4    6.4 

+0.2366 

.5921 

.0974 

+36  -2!) 

b  Ophiuciii 

5 

1.70 

2.4 

24     3.4 

18  30.7 

-  2  28.5 

-0.7454 

.5937 

.0925 

-17  -90 

-43I  -90 

C'  Ophiuchi 

5 

1.80 

2.7 

23  51.8 

20  27.3 

-  0  36.6 

-1.1153 

.5954 

.0873 

B.  A.  €.5909 

64 

1.84 

2.1 

26  10.2 

20  31.6 

-  0  32.5 

+1J2025 

.5954 

.0870 

+64  +39 

63  Opbiuchi 

6i 

1.90 

3.6 

24  51.7 

25    5  19.7 

+  7  53.7 

-0.7702 

.6020 

.0621 

-21    -90 

1 

B.  A.  C.  6194 

6 

-2.00 

-  4.2 

-27    5.3 

13  52.6 

-  7  55.0 

+1.0351 

.6077 

-.0354 

463 

+22 

B.A.C.6217 

64 

1.97 

4.9 

24  58.5 

15  12.3 

-  6  38.7 

-1.1112 

.6083 

.0315 

-47 

-90 

/  Sagittarii 

3 

1.99 

5.1 

25  29.5 

17  33.4 

-  4  23.6 

-0.6607 

.6098 

.0235 

-18  -90  i 

>  B.A.C.6369 

6 

2.02 

6.0 

25    8.5 

23  42.7 

+  1  29.9 

-1.0899 

.6123    .0037 

-47|  -90  ' 

'  ^  SagittAfii 

34 

2.05 

5.6 

27    7.2 

23  57.9 

+  1  44.4 

+0.8704 

.6124  -.0031 

+63  +  9  ' 

7  Sagittarii 

1 

^4 

2.08 

6.3 

26  27.2 

26    3  28.0 

+  5    5.4 

+0.2191 

.6 135; +.0088 

+W 

-30 

1 

B.A.C.6490 

64 

-2.05 

-  6.8 

-25    1.4 

6    6.2 

+  7  36.7 

-1.1614 

.6145  +.0169 

-52 

-90 

B.A.C.6362 

64 

2.08 

7.1 

26    7.2 

9  57.9 

+11  18.4 

+0.0142 

.6152 

.0297 

+18   -42 

lb  Sagittarii 
a6  Aqnarii 

6 

2.07 

7.3 

25  28.4 

10  48.7 

-11  53.0 

-0.5972 

.6152 

.0327 

-14'  -86 

6 

i.ra 

12.9 

15  14.2 

29  12  26.8 

+10  41.4 

-0.1320 

.5760 

i2270 

+30,  -51 

r^  Aqua.,  mvU. 

6 

1.66 

12.9;     14  43.7 

19  40.9 

-  6  20.7 

+0.9665 

.5708    J2376 

+76  +11 

T^  Aquarii 

1 

64 

1.65    12.8,     14  15.9 

1          1 

20  28.6 

-  5  34.7 

+0.7005 

.5698|    .2387 

+76.  -  5 

74  Aquarii 

6    -1.64  -12.4   -la  17.7 

22    7.5 

-  3  59.6 

-0.8406 

.5689 

+.2407 

-  7 

-90 

^^  Aquarii 

4i 

1.56 

12.0;      9  47.0 

30    7  41.6 

+  5  13,7 

-0.9612 

.5612 

.2512 

-13  -90 

y»s  Aquarii 

*\ 

1.55 

12.0'      9  52.8 

8  35.2 

+  6    5.3 

-0.6415 

.5607 

.2522 

+  6-85 

}1^  Aquarii 
B.A.C.8214 

5 

1.55 

12.1;     10  18.5 

9    2.5 

+  6  31.7 

-0.1037 

.5604 

.2525 

+34   -48 

(4 

1.49 

11.5 

8  10i2 

16  18.6 

-10  27.6 

-0.3607 

.5554 

.2581 

+22  -63 

1 

B.A.C.8274 

6 

-1.43 

-11.1 

-  7    5.3 

22    5.9 

-  4  52.5 

+0.0710 

.5513 

+.2617 

+45   -39 

30  Piscium 

5 

1.38 

10.9 

6  43.4 

31     4  10.9 

+  1     0.1 

+1.3005 

.5477]    .2642 

+84   +37 

B.  A.  C.HI 

64 

1.29 

9.6       2  55.5 

14  27.9 

+10  56.2 

+0.2482 

.5420;    J2663 

+56  -29 

14  Ceti 

64 

1.25 

8.9|       1  12.4 

19  34.7 

-  8    7.2 

-0.1139 

.5396,    i«63 

+36  -48 

15  Ceti 

64!  -1 .24 

-  8.9  -  1  12.3 

20  46.2 

-  6  58.1 

+0.2017 

.5:)94  +i^663 1  +54   -32 

2D  Cell 
33  Ceti 
/  I'isciuxn 
B.A.C.408 
It  Piaciuia 
B.A.C.4el 

n  PiBcium 
B.A.C.7SW 
31  Arietis 
0  Arietis 
a  Arietis 
B.A.C.1006 
13  Tauri 


64 
6 

54 
64 
5 

64 

4 

64 

6 

6 

6 

54 

54 


-1.12 
1.11 

1.08 
1.06 
1.03 
1.02 

-0.98 
0.80 
0.73 
0.71 
0.67 
0.45 

-0.41 


-  7.4   + 
7.31 
6.9 
6.2 


5.5 

5.0 


4.1 
2.2 
1.3 

0.2 
0.0 
1.8 
2.6 


1  19.5 

1  46.0 

2  56.6 

4  4.3 

5  29.2 

6  59.6 


+  8 
10 
11 
14 
14 
17 

+19 


31.0 
15.4 
53.7 
46.3 
33.4 
24.9 
17.6 


10 
12 
15 
17 
21 
0 


49.6 

3.0 

29.2 

49.3 

21.0 
9.5 


-  7 
+  7 
+11 
-10 

-  7 

-  4 


4  36.6,    - 


22  43.t- 
5    5.6 
50.8, 
9.3- 
14.6 


8 
12 

8 
12 


+ 
+ 
+ 
+ 


0 
6 
0 
3 
6 
1 


22.2 

48.8 
8.4 
36.0 
11.1 
28.0 

9.5 
37.1 
27.5 
10.5 
22.5 
48.8 


2.3!    +  5  29.d 


+1 .3737 
+1.2482 
+0.9526 
+0.4101 
-0.1227 
-0,9465 

-1.3820 
+1 .2:177 
+1.0055 
-1.1572 
-0^042 
+0.8748 
-0.4194 


.5343 
.5342 
.5333 
.5327 
.5322 
.5319 


+.2626 
.2622 
J2605 
.2512 
.2572 
.2552 


.5311 
.5309 
.5315 
.5320 
.5323 
^365 


+.2519 
.2347 
.2273 
.2225 
.2183 
.1880 
.5375 +.1816 


+90 
+90 
+90 


+47 
+32 
+10 


466   -21  I 

+;K>,  -48 
-  9   -^3 


-51    -**2 
+9<>  +35 


+90- 
-26 
+32 


+16 
-75 

-18 


4O0;  +13  I 

+19  -56  ! 
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OCCUL.TATrONS,  1873 


£L£MCNT8  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       | 

PLANETS  AND  STARS  BY  THE  MOON. 

\ 

FEBBUABY.                                                                                J 

Star's— 

At  CoNJUKcnox  cc  It.  A. 

Limitine  ' 
Pazal]d& 

1 

Name. 

Mag. 
6 

Red'ns  from 
1873.0. 

Att    1    AJ 

1 

Apparent 
Declination. 

Wa«hioston 
Mean  Olme. 

Hour  Ancle 

H 

Y 

a/ 

y 

N^A. 

S-n.  ' 

0  ' 

B.A.C.1242 

-0*31 

'  +3:1 

+19  50.6 

d     h    m 
4  20  46.1 

h     m 
-10     4Jj 

+0.510Q 

.5399 

+.ia'>8 

+7g 

A»  Tauri 

4(1 

0.30 

i     3.9 

21  44.0 

22  22.6 

-  8  31.2 

-li2468 

.5404 

.1626 

-40 

-68' 

A«  Tauri 

6 

0.30 

3.9;    21  39.9 

22  40.2 

-  8  14.2 

-1.1250 

.5404 

.1622 

-2li 

-69 

«»  Tauri 

5i 

0.21 

3.5 

20  15.9 

5    4  12.9 

-  2  52.6 

+1 .2454 

.5419 

.1520 

+4)0 

+48 

53  Tauri 

6 

0.21 

3.7 

20  50.1 

5  11.7 

-  1  55.7 

+0.7825 

.5421 

.1500 

+90 

+12; 

56  Tauri 

6 

0.21 

4.0 

21  28.0 

5  15.8 

-  1  51.8 

+0.1141 

.5422 

.1491 

+49 

-23  ; 

«» Tauri 

4i 

-O.IB 

+4.2 

+22    0.1 

7  53i2 

+  0  40.3 

-0.0752 

J>430 

+.1445 

+38 

-39 

«a  Tauri 

6^ 

0.18 

4.2 

21  54.5 

7  54.6 

+  0  41.6 

+0.0282 

.5430 

.1445 

+44 

-27 

vi  Tauri 

4il 

0.17 

4.4 

22  31.5 

8  18.2 

+  1     4.5 

-0.5770 

.5430 

.1440 

+10 

-61 

t;«  Tauri 

6 

0.17 

4.4 

22  42.5 

8  45.4 

+  1  30.8 

-0.7107 

.5431 

.1427 

+  3 

-67 

B.A.C.  1373 

6 

0.16 

4.0 

21  20.2 

9    6.9 

+  1  51.6 

+0.8156 

.5431 

.1421 

+90 

+15 

r  Tauri 

4i 

-0.08 

4.5 

22  42.7 

15  35.1 

+  8    6.7 

+0i2124 

.5450 

.1286 

+55 

-16 

B.A.C.  1518 

6 

0.00 

+5.2 

+24  23.2 

21  54.3 

-  9  46.9 

-0.8260 

.5465 

+.1154 

-  5 

-66 

99  Tauri 

6 

+0.01 

5.1 

23  45.0 

22  37.3 

-11    5.4 

-0.0543 

JMm 

.1137 

+4C 

-28  i 

k  Tauri 

5i 

0.01 

5.4 

24  51.2 

22  44.9 

-  8  58.1 

-1.2348 

.5466 

.1135 

-42 

-65 

103  Tauri 

6 

0.07 

5.2 

24    5.8 

6    3  16.0 

-  4  36.2 

+0.0749 

.5476 

.1039 

+47 

-20 

118  Tauri 

6 

0.19 

5.4 

25    2.8 

12  45.7 

+  4  33.9 

-0.0736 

.5499 

.0819 

+38 

-26 

125  Tauri 

6 

0.25 

5.7 

25  49.5 

17  25.7 

+  9    4.3 

-0.5635 

.5503 

.0713 

+10 

-54 

132  Tauri 

5i 

+0.29 

+5.2 

+24  31.4 

26  36.9 

-10  53.1 

+1.1371 

.5509 

+.0617 

+90 

+46 

139  Tauri 

5i 

0.35 

5.5 

25  56.2 

7    1  35.5 

-  7    2.8 

-0.1804 

.5513 

.0523 

+38 

-29 

e  Geminorum 

3i 

0.55 

4.9 

25  15.3 

22    8.3 

-11  12.7 

+1.1468 

.5513 

+.0037 

+90 

+52 

37  Geminor. 

6 

0.60 

4.7 

25  32.0 

8    3  14.3 

-  6  17.2 

+0.8297 

.5509 

-.0083 

+90 

+29 

39  Geminor. 

6i 

0.63 

4.8 

26  14.8 

4  47.4 

-  4  47.4 

+0.0264 

.5507 

.0124 

+44 

-14 

40  Geminor. 

6i 

0.63 

4.8 

26    5.1 

5    5.2 

-  4  30.1 

+0.2008 

.5502 

.0129 

+55 

-  5 

47  Geminor. 

6 

+0.69 

+4.7 

+27    3.9 

10  25.9 

+  0  39.5 

-0.9833 

.5497 

-.0259 

-18 

-63 

52  Geminor. 

6 

0.68 

4.2 

25    6.2 

11  58.5 

+  2    9.0 

+1.1400 

.5494 

.0292 

+90 

+49 

A  Geminor. 

5i| 

0.72 

4.0 

25  17.6 

15  57.3 

+  5  59.7 

+0.7956 

.5485 

.0385 

+90 

+24 

c  Geminorum 

6 

.  0.80 

3.6 

26    5.1 

9    1  20.2 

-  8  56.5 

-0JS437 

.5461 

.0598 

+12 

-58 

K  Gemi.,mtt/^ 

3i 

0.79 

3.3 

24  42.1 

1  31.4 

-  8  45.7 

+0.9779 

U)461 

.0607 

+90 

+34 

ui^  Cancri 

6 

0.86 

3.0 

25  44.4 

9    5.3 

-  1  27.1 

-0.6947 

.5438 

.0772 

+  3 

-63 

u'  Cancri 

6i 

+0.85 

+3.0 

+25  26.2 

9  28.1 

-  1    5.0 

-0.3889 

.5435 

-.0783 

+21 

-44 

^  Cancri 

6 

0.89 

2.8 

25  53.5 

13  30.8 

+  2  49.7 

-1.2269 

.5421 

.0871 

-42 

-64 

A  Cancri 

6 

0.90 

2.1 

24  25.3 

•  18  15.5 

+  7  24.9 

-0.0314 

.5403 

.0967 

+41 

-25 

v'  Cancri,  midt. 

7 

0.78 

3.9 

24  56.9 

21    7.8 

+10  11.6 

-0.9039 

.5391 

.1027 

-11 

-63 

t;3  Cancri 

6i 

0.93 

1.9 

24  33.9 

22    3.5 

+11    5.4 

-0.5738 

.5388 

.1027 

+10 

-58 

v*  Cancri 

6 

0.93 

1.8 

24  30.5 

23  25.9 

-11  34.9 

-0.6567 

.5380 

.1077 

+  5 

-63 

32  Cancri 

6 

+0.94 

+1.8 

+24  30.9 

10    0    8.2 

-10  53.9 

-0.7418 

.5379 

-.1088 

0 

-64 

^  Cancri 

5 

0.96 

0.3 

22  33.5 

17  40.1 

+  6    4.3 

-0.7734 

.5297 

.1422 

-  1 

-€8  . 

79  Cancri 

6 

0.96 

0.3 

22  30.6 

18    9.2 

+  6  32.4 

-0.7899 

.5295 

.1429 

-2 

.4» 

B.A.C.  3138 

6 

0.95 

+0.1 

21  48.3 

19  46.3 

+  8    6.5 

-0.2392 

.5287 

.1461 

+29 

-12 

B.  A.  C.  3292 

6i 

0.97 

-0.8 

20  52.2 

11    8  21.1 

-  3  42.0 

-1.1671 

.5226 

.1663 

-30 

-69 

17  Leonia 

3il 

0.94 

2.1 

17  22.8 

22  52.6 

+10  23.3 

+0.1391 

.5155 

.1875 

+50 

-27 

42  LeoniB 

6 

+0.9J 

-2.6 

+15  36.8 

12    6  26.2 

-  6  16.5 

+0.6482 

.5119 

-.1972 

+88 

-2 

B.A.C.  3579 

6 

0.90 

2.8 

14  59.4 

10    6.2 

-  2  42.9 

+0.6104 

.5105 

J2013 

+83 

-  5 

t  Leonis 

6 

0.90 

2.9 

14  47.2 

11  53.2 

-  0  69.0 

+0.4762 

.5097 

.2035 

+72 

-12 

k  Leonis 

6 

0.89 

3.5 

14  51.8 

19  26.5 

+  6  21.3 

-1.1776 

.5065 

.2116 

-27 

-75 

(J  Virginia 

6 

0.74 

4.7 

8  50.1 

13  23  44.5 

+  9  51.7 

-0.8243 

.4980 

.2341 

-  1 

-81 

V  Virginia 

4i 

0.72 

4.7 

7  14.4 

14    3  49.8 

-10    9.7 

-0.0203; 

.4969 

.2364 

+41 

-42! 

B.A.C.  3996 

6 

+0.70 

-4.6 

+  5  53.9 

5  38.3 

-  8  24.2 

+1.0337 

.4968 

-iJ374 

+90 

+16 

b  Virginia 

6 

0.66 

4.7 

4  21.7 

11  37.9 

-2  34.5 

+liJ999 

.4960 

.2402 

+90 

+38 

B.A.C.  4104 

6i 

0.63 

5.0 

4  45.6 

18    8.1 

+  3  45.0 

-0.7099 

.4955 

.2424 

+  5 

-*i5' 

e  Virginia 

5 

0.61 

5.2 

+  4    1.1 

22  58.8 

+  8  28.8 

-1.0708 

.4952 

MS^ 

-17i  -*«   1 

y  Virg.,  nm/l. 
B.A.C.  4277 

^ 

0.50 

4.7 

-  0  45.2 

15  10  48i$ 

-4     1.6 

+IJ8779 

.4956 

.2459 

+4i9!  +34    1 

6 

4O.49I 

-4.7 

-  0  52.7 

11  51.4 

-  3    0.7 

+1.1580 

.495^ 

-J2459)  +8»i  +23    | 

OCCUI.TATIONS5  18T3. 


428 


'        ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

FEBRVABT. 

r 

Stab*i»— 

At  Coxju.nction  i>-  li 

A                        1   Limitins 
'  -^                       1   Parallele.  I 

Mag. 
6 

Red'n 

187 

9  froDi 
3.0. 
^6 

Apparent 
Declination. 

Waahinctou 
Mean  Time. 

Honr  Auclo 

H 

Y 

• 

a/ 

y 

Nn. 

4 

Sn. 

i 
-    1 
0 
+   1 

,  46  Virginia 

+0%3 

-4:7 

-  ^  41.2 

d     h    m 
15  21  12.9 

h     in   ; 
+  6    5.4'   +0.8331 

.4967 

-.2459 

>  4H  Virginia 

6 

0.42 

4.7 

2  68.H 

2:^    1.9 

+  7  51.4    +0.7081 

.4970 

.2458 

+87 

-  6 

65  Virginia 

6 

0.32 

4.9 

4  15.7 

16    9  37.3 

-  5  50.8;   -0.4883 

.4997 

.24:J8 

+17 

-72  ' 

66  Virginia 

6 

0.32 

4.8 

4  30.1 

10  16.7 

-  5  12.6;   -0.3868 

.4998 

.2437 

+22 

-(>5 

1  I*  Virginia 

5 

0.29 

4.7 

5  36.0 

14  17.7 

-  1  18.3 

-0.1659 

.5011 

.2426 

+33 

-52  . 

1  in  Virginia 

6 

0J23 

4.2 

8    3.8 

19  26.9 

+  3  42.1 

+1.2636 

.5031 

.2406 

+821  +33    1 

B.  AC.  4617 

6 

40.19 

-4.6 

-  7  26.0 

17    2  33.8 

+10  36.9 

-1.1187 

.5061 

-.2373 

-22 

-90 

1  96  Virginia 

6 

0.13 

4.5 

8  42.5 

8  42.3 

-  7  25.3 

-1.1847 

.5092 

.2337 

-28 

-90 

i  96  Virginia 

Oh 

0.11 

4.2 

9  44.0 

9  52.7 

-  6  16.9 

-0.3518 

.5098 

.2330 

+22 

-63 

1  K  Virginia 
2Lilj?s 

H 

0.09 

4.3 

9  41.0 

11  53.6 

-  4  19.6 

-0.8730 

.5109 

.2315 

-  7 

-90  1 

6 

40.03 

4.1 

11    8.0 

17  17.5 

+  0  54.7 

-0.5487 

.5139 

.2273 

+11 

-77' 

MAEa 

12  57.5 

18    2    2.2 

+  9  23,7 

-0.5473 

.5084 

.2156 

+10 

'^  I 

5  Librae 

6 

-0.09 

-3.3 

-14  55.4 

4  35.5 

+11  52.2 

+0.9977 

.521^5 

-5175 

+75 

+13 

fi  Libras 

6 

0.09 

3,8 

13  37.2 

6  16.6 

-10  29.8 

-0.7617 

.5224 

.2159 

-  3 

-90 

a^  Libre 

6 

0.11 

3.3 

15  28.1 

6  55.3 

-  9  52.3 

+1 .0750 

.5230 

5152 

+75 

+19 

a>  Libre 

^ 

0.11 

3.3 

15  30.8 

7     1.0 

-  9  46.8 

+1.1020 

.5230 

5150 

+75 

+21  , 

1  y*  Libra 

6 

0.18 

3.5 

15  45.8 

14  41.3 

-  2  20.8    -0.2497i 

.5288    50641 

+23 

-57 

lA  Libras 

H 

0.18 

3.4 

15  59.5 

14  46.6 

-  2  15.7    -0.0256 

.5289 

5063 

+34 

-44 

28  Libna 

6 

-0.26 

-3.1 

-17  41.8 

21  27.6 

+  4  12.3 

+0.43.^7 

.5342 

-.1976 

+58 

-19 

B.A.C.51()9 

6 

0.33 

•2.8 

19  14.2 

19    2  54.9 

+  9  2H.9 

+1.0037 

.5388 

.1900 

+71   +15 

41  Libre 

6 

0.36 

3.1 

18  53.0 

5  49.6 

-11  42.2 

+0.0820 

.54141    .1856 

+37'  -:}8 

«  Libre 

5 

0.37 

3.0 

19  16.0 

7  13.2 

-10  21.4 

+0.2292 

.5422    .1836 

+45  -30 

X  Libre 

6 

0.43 

3.1 

19  475 

12  22.7 

-  5  22.4 

-0.1481 

.5476    .1747 

+24   -51 

1  B.A.C.5281 

6 

0.46 

2.9 

20  36.7 

14  27.1 

-  3  22.3 

+0.35931 

.5490!    .1712 

+50 

-23 

w>  Scorpii 

4 

-0.51 

-35 

-20  19.4 

18  22.4 

+  0  24.9 

-0.6001 

.5527  -.1640 

-  1 

-84  ' 

w^  Scorpii 

44 

0.51 

3.1 

20  31.5 

18  37.8 

+  0  39.7 

-0.4320 

.5528 

.1637 

+  8 

-70 

U.  AC.  5395 

6 

0.55 

3.1 

21     4.5 

21  22.7 

+  3  18.8 

-0.29J)7i 

.5556 

.1584 

+14;  -4iJ 

p  Ophi.,  muiL 
18  Ophiuchi 

5 

0.62; 

2.6 

23    9.2 

20    2  29.3 

+  8  14.5 

+1.0824' 

.5603 

.1484 

+67   +22 

6 

0.75 

2.8 

24  24.9 

12  40.4 

-  5  56.8 

+0.9836: 

.5695!    .1264 

+66  +16 

^B.A.C.5641 

64 

0.76 

27 

24  36.8 

13  20.5 

-  5  18.2    +1.1043 

.5696,    .1253 

+66  +25  . 

29  Ophiuchi 

64 

-0.77 

-3.3 

-23  18.1 

14  49.1 

-  3  52.9'    -0.4340! 

.5713 -.1217 

+  3^  -71  t 

24  Ophiuchi 

64 

0.77! 

3.5 

22  56.8 

15  38.0 

-  3    5.8  '-0.8985! 

.5721.    .1195 

-23;  -90 

B.A.C.5709 

6 

0.80 

2.9 

24  54.0 

16  53.2 

-  1  53.5!   +0.9689' 

.5729.    .1167 

+65  +15  j 

26  Ophiuchi 

6 

0.81) 

2.9 

24  47.6 

16  57.9 

-  1  49.0    +0.8511' 

.5731,    .116:^ 

+65;  +7  ! 

,  39  Oph.,  mult. 

6 

0.89 

3.6 

24    8.8 

21    0  14.5 

+  5  11.0 

-4).5977| 

.5792    .0987 

-  8|  -87  , 

B.A.C.5831 

6 

0.88 

3.7 

23  55.9 

0  16.8 

+  5  13.3    -0.8224 

1                j 

.5793    .0986 

-21'  -90 

1 

d  Ophiuchi 

34 

-0.91 1 

-3.5 

-24  52.2 

1  49.6 

+  6  42.4'   -0.0066 

.5808  -.0943 

+22  -43 

■  b  Ophiuchi 

.  B.A.C.5SM)9 

5 

0.92 

3.9j    24    3.4 

3  35.1 

+  8  23.8;    -1.0028 

.5825    .0895 

-33  -90 

64 

0.96. 

3.4 1    26  10.2 

5  40.1 

+10  24.0    +0.9811 

.5841     .i\6M) 

+64;  +17  ' 

'  63  Ophiuchi 

64 

1.05! 

4.51    24  51.6 

14  46.3 

-  4  51.6    -1.0074 

.59071    .0589 

-36  -90  i 

B.  AC.  6194 

6      1.17 

4.3.    27    5.2 

23  36.4 

+  3  36.9    +0.t^57 

.5965    .0327 

+63  +  7 

/.  Sagittarii 

3      1.20 

5.2     25  29.4 

22    3  24.5 

+  7  15.6    -0.8714 

.5987    .0210 

-31    -90 

^  Sagittarii 

34  -1.28 

-0.1!  -27    7.2 

10     1.2 

-10  24.2    +0.6963 

.6)13  -.0011 

+60I  -  2 

<r  Sagittarii 

2^     1.30 

5.6;    26  27.2 

13  37.9 

-  6  56.6    +0.0428 

.6028  +.0105 

+18;  -40 

B.A.C.6562 

64     1.37 

6.2     26    7J2 

20  19.4. 

-  0  32.0    -0.1502 

.6948    .0312 

+  9  -52 

t'f  Sagittarii 
b.A.C.66G6 

6  ;    1.37 

6.5,    25  28.5 

21  11.7 

+  0  18  2    -0.7663 

.6048    .0341 

-24   -90 

6  :    1.43 

6.4     27  14.7 

23    2  2H.I 

+  5  21.2    +1.2249. 

.6056    .0514 

+63  +41 

.  41  Sagittarii  ' 

6  ,    1.43 

•  1 

7.1      24  59.8 

4  47.9 

+  7  34.9    -0.8867 

.6')60    .0585 

-28  -90 

h*  Sagittarii 

4^  -1.42 

-7.1    -25     9.H 

5    2.6 

+  7  49.1     -0.7066 

.60(>0  +.0591 

-18   -l»0 

u  Sagittarii 

5  1    1.50 

7.2     26  38.2 

12    5.6 

-  9  25.8    +1.2517 

.605.S    .0812 

+64   +48 

A  Sagittarii 

5  ,    1.51 

7.3     26  32.3 

13  15.7 

-  8  18.7    +1.2.'>20 

.()056    .0847 

+64   +48  1 

B.  AC.  7049 

6      1.54 

H.9,     22  48.8 

24    0  43.1 

+  2  39.H    -1.2569 

.6)31     .11<I8 

-55   -90 

]7Capricorni  ' 
B.A.C.7197 

6      1 .56 

[14     21  58.6 

6  59.1; 

+  8  40,0    -1.2715 

.6)13    .1377 

-55   -90 

6  .-1.57 

-9.3  -23  12.0 

7  47.6' 

+  9  26.5    +9.0455 

.6306  +.1401    +20  -40   | 

4S4  OCCULT  S,  1878. 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF     ■ 

1 
1 

PLANETS  AND  STARS 

BY  THE 

MOON. 

1 

1 

MARCH 

• 

!                               &rAB'fr- 

At  CoNJUNcnoN  ct  R. 

A. 

Limiting 
Parallela. 

yaine. 

Mag. 

Bed'ni 

187 
Aa 

sfrom 
3.0. 

Apparent 
Decllnatton. 

Waahiogton 
Mean  Time. 

Honr  Angle 

H 

Y 

3f 

1 

N'n. 

j          I 

S'n.  1 

1 
1 
1 

a 

// 

0      « 

d     h    m 

li    in 

0.       0.1 

<  79  Cancri 

6 

4O.94 

+1.5 

+22  30.6 

10    0  17.3 

-  9  32.0 

-0.6575 

.5272;  -.1445 

+  6 

-66 

B.A.C.3138 

6 

0.94 

1.3 

21  48.3 

1  54.7 

-  7  57.7 

-0.1105 

.5264 

.1474 

+37 

-35 

B.A.C.3292 

6i 

1.02 

+0.2 

20  52.2 

14  31.3 

+  4  15.6 

-1.0651 

.5204 

.1685 

-20 

-69 

9  Leonifl 

31 

1.06 

-1.4 

17  22.8 

11     5    4.5 

-  5  37.3 

+0.2059 

.5143 

.1894 

454 

-24 

42  Leon  10 

6 

1.06 

2.3 

15  36.8 

12  38.7 

+  1  43.5 

+0.6961 

.5109 

.HK)2 

+901      0 

B.  A.  C.  3570 

6 

1.07 

2.^ 

14  59.4 

16  18.9 

+  5  17.4 

+0.6492 

.5096 

.2034 

+88-3 

t  Leonis 

6 

+1.06 

-2.8 

+14  47.2 

18    5.9 

+  7    1.2 

+0.5098 

.5089 

-.2056 

+75 

I 

-11 : 

k  LeoDiB          ' 

6 

1.09 

3.4 

14  51.8 

12    1  39.2 

-  9  38  6 

-1.1598 

.5061 

i2139 

-25 

-75 

'  u  Virginis 

6 

1.08 

5.7 

8  50.1 

13    5  53.9 

-  6  11.5 

-0.8794 

.4989 

.2371 

-  4 

-81 

V  Virginia 

4i 

1.07 

6.0 

7  14.3 

9  58.3 

-  2  13.8 

-0.0872 

.4981 

J2394 

+38 

-46 

B.A.C.3906 

6 

"1.05 

6.1 

5  53.9 

11  46.4 

-  0  28.7 

+0.9605 

.4980 

.2404 

+90 

+10 

h  Virginia 

6 

1.04 

6.4 

4  21.6 

15  44.5 

+  3  19.5 

+1.2106 

.4973 

.2432 

+90 

+28 

1  B.A.C.4104 

6i 

+1.04 

-6.8 

+  4  45.5 

14    0  12.9 

+11  37.3 

-0.8111 

.4969 

-.2456 

0 

-6(^ 

1  c  VirginiB 

5 

1.02 

7.0 

+  4    1.1 

5    2.1 

-  7  41.4 

-1.1833 

.4969 

iUTZ 

-25 

-86 

y  Virg.,  inuU. 
b.A.C.4277 

21 

0.97 

7.3 

-  0  45.3 

16  48.1 

+  3  45.2 

+1.1334 

.4975 

.2492 

+89 

+21 

6 

0.96 

7.3 

0  52.8 

17  50.4 

+  4  45.8 

+1.0111 

.4975 

.2492 

+<i9 

+12 

'  ik  VirginiB 

6 

0.93 

7.6 

3    7.7 

15    2  37.7 

-10  41.5 

+1 .2782 

.4988 

iM92 

+87 

+34 

1                      0 

46  Virginis 

6 

0.94 

7.6 

2  41.2 

3    8.7 

-10  11.4 

+0.6668 

.498b 

J2491 

+86 

-  8 

48  Virginis 

6 

+0.93 

-7.7 

-  2  58.9 

4  57.0 

-  8  26.1 

+0.5381 

.4992 

-.2490 

+75 

-15 

65  Virginia 

6 

0.88 

8.0 

4  15.7 

15  28.9 

+  1  48.2 

-0.6767 

.5019 

.2469 

+  7 

-bb 

66  Virginis 
'  U  Virginia 

6 

0.88 

8.0 

4  30.1 

16    8.1 

+  2  26.2 

-0.5781 

.5020 

.2468 

+12 

-79 

5 

0.86 

8.0 

5  36.1 

20    7.9 

+  6  19.3 

-0.3648 

.5033 

.2455 

+23 

-64 

m  Virginis 

6 

0.82 

7.7 

8    3.8 

16    1  15.6 

+11  18.2 

+1.0554 

.5050 

.2433 

+82  +16  l| 

B.  A.  a  4647 

6 

0.80 

8.0 

7  26.1 

8  20.8 

-  5  48.7 

-1.3394 

.5072 

.2403 

-44 

-90  1 

96  Virginia 
c  Virginis 

61 

+0.75 

-7.8 

-  9  44.0 

15  38.3 

+  1  16.0 

-0.5829 

.5113 

-.2352 

+11 

-80 

41 

0.75 

7.8 

9  41.0 

17  39.0 

+  3  13.3 

-1.1076 

.5123 

.2338 

-22 

-90 

2Libr>B 

6 

0.71 

7.7 

11     8.1 

23    2.3 

+  8  26.9 

-0.7905 

.5150 

.2296 

-  3 

-90 

5  Libra 

6 

0.64 

7.0 

14  55.5 

17  10  20.2 

-  4  :«.8 

+0.7473 

.5217 

i2l91 

+74 

-  3 

H  LibrsB 

6 

0.63 

7.4 

13  37.2 

12    1.4 

-  2  57.7 

-1.0193 

.5226 

.2173 

-1:) 

-90 

a*  Librs 

6 

0.62 

6.9 

15  28.2 

12  40.3 

-  2  20.0 

+0.8228 

.5232 

.2164 

+76 

+  2 

a*  Libre 

21 

+0.62 

-6.9 

-15  30.9 

12  45.9 

-  2  14.6 

+0.849** 

.5234 

-2164 

+75 

+  3 

!  Mars 

14  31.9 

17  26.5 

+  2  17.3 

-1.2064 

.6271 

.2109 

-35 

-90 

v^  Librs 

6 

0.57 

7.0 

15  45.9 

20  22.5 

+  5    7.6 

-0.5129 

.5285 

.2072 

+  9 

-76 

v>  Libra 

51 

6.57 

7.0 

15  59.6 

20  32.9 

+  5  18.0 

-0.2?:J79 

.5286 

.2071 

+22 

-60 

SB  Librs 

6 

0.52 

6.6 

17  41.9 

18    3  15.7 

+11  47.9 

+0.16!I2 

.5332 

.1984 

+43 

-33 

B.A.C.5109 

6 

0.47 

6.2 

19  14.3 

8  45.2 

-  6  53.3 

+0.7401 

.5373 

.1905 

+70 

-  2 ; 

41  Librs 

6 

+0.45 

^.4 

-18  53.0 

11  41.2 

-  4    3.1 

-0.1884 

.5^ 

-.1857 

+23 

-^  i 

K  Librs 

5 

0  44 

6.3 

19  16.0 

13    5.5 

-  2  41.6 

-0.0408 

.5406 

.1835 

+31 

-45  ^ 

X  Librs 

6 

0.39 

6.1 

19  47.2 

18  17.9 

+  2  20.3 

-0.4222 

.5445 

.1750 

+10 

-69 

1  B.A.C.52S1 

6 

0.38 

5.9 

20  36.7 

20  23.7 

+  4  21.7 

+0.0887 

.5465 

.1709 

+36 

-38 

'  u'  Scorpii 

4 

0.34 

6.0     20  19.5 1 

19    0  21.8 

+  8  11.7 

-0.8790 

.5490 

.1641 

-17 

-90 

'  w*  Scorpii 

41    0.34^ 

5.9 

20  31.5 

0  37.4 

+  8  26.8 

-0.7099 

.5497 

.1633 

-  7 

-90 

!  B.A.C.53U5 

6    +0.31 

-5.8 

-21     4.5 

3  24.5 

+11     8.1 

-0.5766 

.5521 

-.1579 

0 

-b2: 

p  Ophi.,  muit. 
18  Ophiuchi 

5      0.26 

5.1!    %\    9.2 

8  35.3 

-  7  52.1 

+0  8183 

.5562 

.1477 

+67 

+  3 

6      0.15 

5.0;     24  24.9 

18  56.H 

,   +  2    7.1 

+0.7218 

.563b 

.1255 

466 

-  2 

B.  A.C0641 

61    0.15 

4.9i     24  36.8 

19  37.6 

+  2  46.4 

+0.8439 

.5647 

.1237 

+6fi 

+  6  ► 

22  Ophiuchi 

61    0.14 

5.2:    23  18.2 

21     7.9 

+  4  13.4 

-0.7109 

.5656 

.1205 

-12 

-!N) 

24  Ophiuchi 

61    0.13 

5.4     22  56.9 

21  57.8 

+  5     1.5 

-1.1809 

.5662 

.118.'> 

-45 

-90 

B.A.C.5709 

6    -fO.ll 

-4.H   -24  54.0 

23  14.5 

+  6  15.3 

+n.7089 

.5671 

-.1157 

+65 

-  3 

2b  Ophiuchi 

,    6      0.11 

A.t^\    24  47.7 

23  19.3 

+  6  19.9 

+0.5898 

.5672'    .1155 

+59 

-10 

:i!)  Oph.,  muh. 

6      0.03 

5.r    24     8.8 

20    6  45.2 

-10  30.9 

-0.8738 

.5719!    .0970 

-24 

-IHI 

B.A.C.5831 

6      0.03 

5.2>    2:5  55.9 

6  47.6 

-10  28.5 

-1.1013 

.5727    .0f)69 

-40 

-90 

// Ophiuchi 

31  +0.01 

4.9!     24  52.3 

8  22.5 

-  8  57.2 

-0.2743 

.57401    .092(> 

+  9 

-6.*)  ! 

h  Ophiuchi 

'    5    -0.01 

^.1;  -24     3.4 

10  10.5 

-  7  13.3 

-1.2826 

.5749' -.08.'^5    -63 

-90 

54 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS 

BY   THE 

MOON. 

MARCH 

• 

1 

Star's- 

At  CoNJUNcnoM  in  R.  A. 

Limiting  ' 

Parallels.  . 

1 

Name. 

l^Kag. 

Bod*o( 

187 

Bfrom 
3.0. 

Ai 

Apparent 
Declination. 

Woshlncton 
Mean  Tune. 

Hoar  Anglo 

H 

« 

Y 

a/ 

/ 

N^. 

S*n.  1 

8 

a 

9        ' 

d     h    m 

K   m 

o 

o 

B.A.C.5909 

6i 

-0.03 

-4.4 

-26  10.3 

20  12  18.5 

-  5  10.2 

+0.7293 

.5764 

-.0829 

4«4 

-   1    1 

B.A.C.6024 

6^ 

0.12 

4.3 

27    1.1 

19  47.0 

+  2    1.1 

+1.0588 

.5812 

.0626 

+63 

+23 

B.A.C.6194 

6 

0.25 

4.3 

27    5.3 

21    6  44.2 

-11  27.7 

+0.6066 

U>860 

.0316 

+54 

-8 

X  Sagiittarii 

3 

0.30 

4.9 

25  29.5 

10  39.2 

-  7  42.0 

-1.1342 

.5886 

-.0202 

-60 

-90 

^  Sagittarii 

n 

0.37 

4.4 

27    7.2 

17  28.6 

-  1     9.1 

+0.4658 

.5911 

+.0001 

+41 

-16 

G  Sagittarii 

n 

0.42 

4.8 

26  27.2 

21  12.3 

+  2  25.5 

-Or.l950 

.5920 

• 

.0109 

+  6 

-65 

B.A.C.«562 

eh 

-0.51 

-4.9 

-26    7.2 

22    4     7.4 

+  9    3.7 

-0.3835 

.5933 

+.0319 

-  3 

-68 

i/f  Sagittarii 

6 

0.52 

5.2 

25  28.5 

5     1.5 

+  9  55.7 

-1 .0090 

.5935 

.0347 

-38 

-90 

R.A.C.6666 

6 

0.58 

4.6 

27  14.7 

10  29.0 

-  8  50.2 

+1.0231 

.5939 

.0516 

+63 

+20  , 

h^  Sagittarii 

6 

O.Gl 

5.5 

24  59.8 

12  53.7 

-  6  31.4 

-1.1220 

.5942 

.0586 

-46 

-90  , 

A'  Sagittarii 

H 

0.61 

5.4 

25    9.8 

13    8.9 

-  6  16.9 

-0.9382 

.5942 

.0592 

-31 

-90 

G>  Sagittarii 

5 

0.G8 

5ii 

26  38.1 

20  27.0 

+  0  43.5 

+1.0r;39 

.5939 

.0816 

464 

+24  > 

A  Sagittarii 

5 

-0.72 

-6.3 

-26  32.3 

21  39.6 

+  1  53.1 

+1.0659 

.5936 

+.0649 

+64 

+24 

B.  A.  C.  7077 

6 

0.85 

5.8 

25  22.4 

23  10  46.9 

-  9  31.6 

+1.2505 

.5910 

.1226 

465 

+44 

B.  A.  C.  7197 

6 

0.91 

6.5 

23  12.0 

16  51.3 

-  3  41.8 

-0.1307 

.5890 

.1392 

+20 

-51  ! 

B.  A.  C.  7237 

6 

0.92 

6.3 

24  15.5 

18  39.5 

-  I  58.0 

+1.1828 

.5886 

.1441 

+66 

+33 

rCapricorni 
27  Capricorni 

6 

0.98 

12 

21  42.3 

24    0  49.3 

+  3  57.1 

-0.4311 

.5861 

.1699 

+  7 

-70 

6 

0.98 

7.4 

21     4.0 

1  13.1 

+  4  19.9 

-1.0035 

.5861 

.1607 

-26 

-00 

^  Capricorni 

5i 

-1.01 

-7.3 

-21  10.7 

3  38.0 

+  6  39.2 

-0.4948 

.5848 

+.1672 

+  4 

-75' 

33  Capricorni 

5i 

1.03 

7.3 

21  23.5 

7    1.6 

+  9  54.8 

+0.2975 

.5833 

.1749 

+46 

-26 

35  Capricorni 

6 

1.04 

7.2 

21  44.8 

8  15.5 

+11     SJA 

+0.8672 

.5829 

.1779 

468 

+  6 

37  Capricorni 

6 

1.07 

7.5 

20  39.1 

11  19.5 

-  9  57.4 

+0.3349 

.5813 

.1848 

+49 

-25 

e  Capricorni 

4h 

1.08 

7.7 

20    2.1 

12  13.6 

-  9    5.4 

-0.1088 

.5809 

.1868 

+26 

-49 

K  Capricorni 

5 

1.09 

7.9 

19  26.8 

14  28.6 

-  6  55.6 

-0.2674 

.6797 

.1923 

+19 

-69 

B.A.C.7550 

6 

-1.09 

-7.6 

-20  12.2 

14  41.9 

-  6  42.8 

+0.5265 

.5797 

+.1927 

461 

-14 

29  Aqua.,  mult. 

6 

1.12 

8.3 

17  34.7 

22  34.1 

+  0  51.3 

-0.4960 

.5753 

.2090 

+  9 

-75 

56  Aquarii 

6 

1.19 

8.7 

15  14.2 

25  10    8.7 

+11  59.8 

-0.26a> 

.5695 

.2297 

+23 

-58 

r*  Aqua.,mtt2^ 

6 

1.23 

8.6 

J  4  43.7 

17  30.5 

-  4  64.6 

+0.9636 

-.5656 

.2413 

+76 

+10 

r*  Aquarii 

4 

1.23 

8.7 

14  15.8 

18  18.« 

-  4    8.0 

+0.7005 

.5653 

.2422 

+76 

-6i 

74  Aquarii 

6 

li24 

9.2 

12  17.6 

19  5^.9 

-  2  31.7 

-0.8387 

.5644 

i2446 

-  6 

-90 

^^  Aquarii 

4(1 

-1.30 

-9.2 

-  9  46.9 

26    5  37.4 

+  6  46.0 

-0.9018 

.5599 

+.2563 

-  8 

-00  ' 

iff'  Aquarii 

4(1 

1.30 

9.1 

9  52.7 

6  32.4 

+  7  39.0 

-0.5713 

.5594 

.2573 

+10 

-70 

rf}'^  Aquarii 

5 

1.30 

9.1 

-10  18.4 

6  59.6 

+  8    5.2 

-0.0312 

.5592 

.2576 

+39 

-45 

ft  Arietifl 

6 

1.38 

2.5 

+14  46.3 

30    3  31.2 

+  1  26.9 

-0.6501 

.5485 

.2318 

+  8 

-74 

a  Arietis 

6 

1.36 

2.4 

14  33.4 

6  38.3 

+  4  27.5 

+0.2858 

.5492 

.22rj 

+61 

-as 

53  Arietis 

t 

-1.32 

-1.2 

+17  23.3 

13  43.5 

+11  18.1 

-1.0435 

.5502 

+J2160 

-17 

-73 

13  Tauri 

Si 

1.22 

+0.7 

19  17.5. 

31    5    9.2 

+  2  11.6 

+0.1121 

.5533 

.1883 

+49 

-27 

B.A.C  1143 

6 

1.21 

1.0 

20  31.4 

6    4.4 

+  3    4.8 

-0i)929 

.5537 

.1865 

-14 

-70 

B  AC.  1242 

6 

1.17 

1.5 

19  50.6 

13  23.6 

+10    8.6 

+1.0252 

:5554 

.1706 

+d0 

+26 

Ai  Tauri 

4i 

1.16 

2.1 

21  44.0 

14  54.9 

+11  36.7 

-0.6871 

.5656 

.1683 

+  5 

-68 

A2  Tauri 

6 

-1.16 

+2.0 

421  39.9 

15  11.4 

+11  52.6 

-0.5694 

.5556 

+.1682 

+12 

-62 

53  Tauri 

6 

1.08 

2.3 

20  50.0 

21  21.9 

-  6    9.9 

+1.2954 

.5568 

.1540 

+90 

+56 

56  Tauri 

6 

1.08 

2.5 

21  27.9 

21  25.8 

-6    6.2 

4^.6434 

.5568 

.1540 

+90 

+  4 

K*  Tauri 

4h 

1.05 

2.8 

22    O.i 

23  54.9 

-  3  42.4 

+0.4594 

.5571 

.1488 

+72 

-  6 

ic«  Tauri 

H 

-1.06 

+2.7 

+21  54.5 

23  56.3 

-  3  41.0 

+0.5601 

.5571 

+.1487 

+81 

0 

1 

APRlIi, 

1 

1 

1 »  Tauri 

4i  -1.05 

+3.0 

+22  31.4 

1     0  18.6 

-  3  19.5 

-0.0307 

.5571 

+.119^ 

+41    -30 

V*  Tauri 

6 

1.05 

3.1 

22  42.5 

0  44.4 

-  2  54.6 

-0.1610 

.55r3 

.1468 

+34   -37 

r  Tauri 

4h 

0.9^ 

3.5 

22  42.7 

7  13.2 

+  3  20.3 

+0.7408 

.5582 

.132.) 

+9ir  +12 

B.A.C.1518 

6 

0.92 

4.4     24  23.2 

13  14.1 

+  9    8.3 

-0.2757 

.5590 

.1182 

+27   -40 

99  Tauri 

6 

0.91 

4.3     23  45.0 

13  55.1 

+  9  47.8 

+0.4792 

.5590 

.ll6:i 

+75^  -  1 

k  Tauri . 

5i 

0.92 

4.6     24  51.2 

14    2.3 

+  9  54.7 

-0.6761 

.551K)    .1161 

+  5-64 

103  Tauri 

6 

-0.84 

+4.7   +24    5.8 

18  21.0 

-  9  55.8 

+0.604t« 

.5594  +.1062 

+87+7 
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ELEMENTS  FOR  FACILITATING 

THE   PREDICTION  OF  OCCULTATION8  OF 

PLANETS  AND  STARS 

BY  THE 

MOON. 

APR1I<. 

• 

Star's-- 

At  Coxjuscnox  ik  IL  A. 

Limiting 
Parallels. 

1 

1          Name. 

Mag. 

Redo 
187 
Aa 

Bfiom 
3.0. 

„ 

Apparent 
DecllDation. 

Waahington 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y" 

N'n. 

S'n. 

1 

8 

+2^    2.8 

d     h    m 

h    in 

, 

US  Tauri 

6 

-0.73 

+5.5 

2     3  26.2 

-  1   10.2 

4O.4535 

.5596 

+.0829 

+73 

+  1 

125  Tauri 

6 

0.6d 

6.0 

25  49.5 

7  55.0 

+  3    8.8 

-0.03C6 

.5596 

.0720 

+41 

-23 

139  Tauri 

5V    0.56 

6.4 

25  56.2 

15  46.8 

+10  43.7 

+0.3378 

.5590  +.0521 

+64 

-  2 

39  Geminor. 

6i    O.ld 

6.8 

26  14.9 

3  18  13.4 

-11  46.3 

+0.5047 

.5536' -.0141 

+77i  +10  .1 

1  40  Geminor. 

G^i    0.18 

6.8 

26    5.2 

18  30.8 

-11  29.4 

+0.6765 

.5535 

.0153 

+90 

+20 

47  GttDiinor. 

6  1    0.09 

•  | 

7.2 

27  '  3.9 

23  45.1 

-  6  26.1 

-0.5036 

^18 

.0279 

+14 

-46 

A  Geminorum 

5i  -0.02 

46.5 

+25  17.6 

4     5  10.9 

-  1  11.6 

+1 .2462 

.5499 

-.0404 

+90 

+59  ' 

V  Geminorum 

4^;  +0.07 

7.1 

27  10.7 

•     10  42.6 

+  4    8.6 

-1.(1789 

.5475 

.0541 

-25 

-6:i 

e  Geminorum 

6  I    0.12 

6.6 

26    5.2 

14  26.2 

+  7  44.5 

-0.0996 

.5460 

.0628 

+37 

-25 

u*  Cancri 

6  1   0.22 

6.3 

23  44.4 

22    6.6 

-  8  50.7 

-0.2670 

.5426 

.0798 

+28 

-36 

u*  Cancri 

6i.    0.23 

6.2 

25  26.3 

22  29.2 

-  8  28.9 

+0.0351 

.5424 

.0809 

+45 

-20 

^1  Cancri 

6J    0.30 

6.3 

26  13.1 

5    2  22.8 

-  4  43.1 

-1.1548 

.5404 

.0895 

-32 

-64 

^2  Cancri 

6  i+0,29 

46.2 

+25  53.5 

2  30.0 

-  4  36.1 

-0.8068 

.5404 

-.0897 

-  4 

-64 

?.  Cancri 

6 

0.:i4 

5.5 

24  25.3 

7  13.0 

-  0    2.6 

+0.3683 

.5383 

.0992 

466 

-  5 

(4  Cancri,  w«/l 

7 

o.:to 

0.0 

24  56.9 

10    8.8 

+  2  47.6 

-0.5136 

.5367 

.1053 

+14 

-53 

i;^  Cancrt 

^k 

0.39 

5.4 

24  33.9 

10  59.9 

+  3  36.9 

-0.1813 

.5363 

.1072 

+33 

-34 

V*  Cancri 

6 

0.41 

5.3 

24  30.5 

12  22.0 

+  4  56.3 

-0J2673 

.5354 

.1104 

+28 

-39  , 

32  Cancri 

6 

0.42 

5.3 

24  31.0 

13    4.2 

+  5  37.1 

-0  3539 

.5354 

.1113 

+23 

-44 

^  Cancri 

5 

+0.63 

43.6 

+22  33.5 

6    6  34.8 

-  1  26.0 

-0.4382 

.5261 

-.1448 

+19 

1 

-63  , 

79  Cancri 

6 

0.63 

3.6 

22  30.7 

7    3.9 

-  0  57.8 

-0.4562 

.5260 

.1454 

+18 

-64 

B.A.C.3138 

6 

{).6o 

3.3 

21  48.3 

8  41.1 

+  0  36.4 

+0.0871 

.5251 

.1485 

+48 

-25 

B.  AC.  3292 

64 

0.77 

2.1 

20  52.2 

21  17.2 

-11    10.9 

-0.8806 

.5189 

.1690 

-  7 

-69 

I  9  I^onia 

34 

0.87 

+0.1 

17  22.9 

7  11  51.1 

+  2  56.8 

+0.3682 

.5122 

.1904 

+65 

-16 

t  42  Leonia 

6 

0.89 

-0.8 

15  36.9 

19  25.9 

+10  18.2 

+0.8462 

.5089 

.2002 

+90 

*^ 

B.A.C.3579 

6 

+0.92 

-1.3 

+14  59.5 

23    6.4 

-10    7.7 

+0.7936 

.5077 

-.2045 

+90 

+  5 

t  Leonia 

6 

0.93 

1.4 

14  47.3 

8    0  53.6 

-  8  23.6 

+0.6515 

.5069 

.2066 

+88 

-  3 

k  Leonis 

6 

0.99 

1.9 

14  51.8 

8  27.6 

-  1     2.7 

-1.0280 

.5042 

.2150 

-15 

-75 , 

u  Virginia 

6 

1.10 

5.0 

8  50.1 

9  12  43.6 

+  2  25.8 

-0.7984 

.4979 

i2386 

+  1 

-70 

V  Virginia 

44 

1.10 

5.5 

7  14.4 

16  47.8 

+  6  23.3 

-0.0159 

.4974 

.2410 

+42 

-42' 

B.  A.  C.  3996 

6 

1.12 

5.8 

6  53.9 

18  35.7 

+  8    8.2 

+1.0257 

.4972 

iM20 

+90 

+14 

1 

6  Virginia 

6 

i.1.14 

-6.4 

+  4  21.6 

10    0  33.2 

-10    4  3 

+1.2633 

.4969 

-ii451 

+90 

+33 

B.A.C.4104 

64I    1.14 

6.7 

4  45.6 

7    0.6 

-  3  47.5 

-0.7656 

.4969 

.2476 

+  3 

-80 

e  Virginia 

5 

1.16 

7! 

+  4     1.1 

11  48.9 

+  0  52.9 

-1.1455 

.4970 

.2492 

-22 

-86 

y  Virg.,  mult. 
B.A.C.4277 

24    1.16 

H.l 

-  0  45.3 

23  31.7 

-11  43.6 

+1.1 3D5 

.4984 

.2516 

+89 

+21  i 

6 

1.16 

8.2 

0  52.8 

11     0  33.6 

-10  43.5 

+1.0158 

.4985 

.2517 

+89 

+12, 

,  k  Virginia 

6 

1.17 

8.7 

3    7.7 

9  17.6 

-  2  14.0 

+1 .2639 

.5003 

.2519 

487 

+32 

46  Virginia 

6 

+1.18 

-8.6 

-  2  41.2 

9  48.4 

-  1  44.1 

+0.6543 

.5005 

-J25I9 

485 

-  9 

48  Virginia 

6 

1.19 

8.6 

2  58.9 

11  35.9 

+  0    0.3 

+0.5225 

.5010 

.2518 

+74 

-16 

63  Virginii 

6 

1.19 

9.3 

4  15.7 

22    2.6 

+10    9.3 

-0.7086 

.5041 

.2500 

+  5 

-90 

66  Virginia 

6 

1.19 

9.3 

4  30.1 

22  41.5 

+10  47.1 

-0.6100 

.5043 

i2498 

+11 

-82 

/^  \  irginiB 

5 

1.19 

9.4 

5  36.1 

12    2  39.0 

-  9  22.1 

-0.4051 

.5057 

J3485 

+21 

-66 

m  Virginia 

6 

1.19 

9.5 

8    3.8 

7  43.7 

-  4  26.2 

+0.9991 

.5079 

.2467 

+82 

+11 

B.A.C.4&91 

6 

+1.19 

-9.6 

-  9    4.5 

10  39.4 

-  1  35.5 

+1.3687 

.5091 

-.2452 

+81 

+47 

96  Virginia 

64 

1.18 

9.6 

9  44.1 

21  56.9 

+  9  22J 

-0.655?* 

.5146 

.2386 

+  6 

-87  ' 

K  Virginii 

44 

1.18 

9.7 

9  41. r 

23  56.2 

+11  17.9 

-M811 

.5157 

.2371 

-28 

-90 

2  Libra 

6 

1.17 

9.6 

11     8.1 

13    5  15.7 

-  7  32.2 

-0.8740 

.5183 

.2329 

-  7 

-90  . 

5  Libre 

6 

M6 

9.5 

14  55.5 

16  25.2 

+  3  16.8 

+0.6402 

.5259 

.2221 

+73 

-  9  ' 

Habi 

13  59.7 

16  37.9 

+  3  29.1 

-0.4024 

.5294 

J2255 

+17 

-67 

ft  Libm 

6^+1.15 

-9.5 

-13  37.3 

18    5.1 

+  4  53.5 

-1.1210 

.5269 

-.2204 

-26 

-•0 

a*  Libroe 

6  1    1.15 

9.3;     15  28.2 

18  43.5 

+  5  30.7 

+0.7122 

.5271 

.2196 

+75 

-  •'>  . 

a* 'Librae 

24     1.15 

9.3.     15  30.9 

18  49.1 

+  5  36.1 

+0.7391 

.5272 

.2195 

+75 

-  3  1 

yi  LibriD 

6  {    1.14 

9.3;     15  45.9 

14    2  24.9 

-11    2.6 

-0.6279 

.5330 

.2102 

+  3 

-86  1 

V*  Libra 

54I    1.14 

9.3     15  59.6 

2  30.3 

-10  57  J2 

-0.4041 

.5331 

J2098 

+15 

-68 

28  Libra 

6    +1.13 

-8.9  -17  41.9 

9    8.^ 

-  4  32.2 

+0.04% 

^372 

-.2012 

437 

-41; 
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OCCULT  ATIONS,  1878. 


ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS 

BY  THE 

MOON. 

APRII« 

• 

Stab's— 

At  CoxjuscnoN  m  R.  A. 

LimitiojE  . 
Parallela. 

Kame. 

Mag. 
6 

Red'n 
187 

Bfrom 
3.0. 
a6 

Apparent 
Declination. 

Waflhington 
Mean  if  me. 

Hoar  Angle 

H 

Y 

3/ 

yr 

N'n. 

S'n. 

o 
-10 

B.  A.  C.  5109 

+U1 

-«!8 

-19  14.3 

d     h    m 
14  14  33.8 

h     m 
+  0  42.6 

+0.6067 

.5412 

-.1934 

+6f 

41  Libre 

6 

1.10 

8.7 

18  53.1 

17  27.9 

+  3  30.9 

-U.32:M 

.5436 

.1881 

+17   -62   1 

K  Li  brie 

5 

1.09 

8.5 

19  16.1 

18  51.3 

+  4  51.4 

-0.1761 

.5445 

.1860 

+241  -53  ,1 

X  Libra 

6 

1.08 

8.3 

19  47.3 

15    0    0.3 

+  9  49i) 

-0.5614 

.5481 

.1771 

+  ^ 

-^x 

B.A.C.5281 

6 

1.07 

8.1 

20  36.8 

2    4.8 

+11  505 

-0.0539 

.,5497 

.1734 

+28 

-16 

cji  Scorpii 

4 

1.04 

8.1 

20  19.5 

6    0.5 

-  8  22.3 

-1.0228 

i>528 

• 

.1660 

-26 

-90. 

u^  Scorpii 

4h 

+1.05 

-8.1 

-20  31.5 

6  15.9 

-  8    7.4 

-0.8539 

.5528 

-.1656 

-15 

-90 

B.A.C.5395 

6 

1.04 

7.9 

21     4.6 

9    1.6 

-  5  27.5 

-0.7236 

.5550 

.1601 

-  8 

-90 

p  Ophi.,  mult. 
18  Ophiuchi 

5 

1.02 

7.2 

23    9.2 

14    9.8 

-  0  302 

+0.6648 

.5590 

.1497 

+66 

-6  . 

6 

0.97 

6.4 

24  25.0 

16    0  27.1 

+  9  24.8 

+0.5630 

.5664 

.1264 

+58 

-U 

B.A.C.5641 

dh 

0.97 

6.4 

24  36.9 

1    7.7 

+10    3.9 

+0.6850 

.5666 

.1252 

+65] 

-  5 

22  Ophiuchi 

(ih 

0.94 

6.8 

23  185 

2  37.5 

+11  30.4 

-0.8708 

.5678 

.1215 

-21 

-00 

B.A.C.5709 

6 

40.94 

-6.1 

-24  54.0 

4  43.5 

-10  28.3 

+0.5480 

.5692 

-.1164 

+56 

1 

26  Ophiuchi 

6 

0.94 

6.2 

24  47.7 

4  48.3 

-10  23.7 

+0.4288 

.5692 

.1163 

+49 

-19  ! 

39  Oph.,  mult. 

6 

0.87 

6.1 

24     8.9 

12  12.8 

-  3  15.9 

-1.0392 

.5737 

.0981 

-35 

-90  1 

B.  A.  C.  5831 

6 

0.87 

6.2 

23  56.0 

12  15.1 

-  3  13.7 

-1.2674 

J>737 

.0980 

-^ 

-W  1 

d  Ophiuchi 

H 

0.87 

5.9 

24  52.3 

13  49.8 

-  1  42.5 

-0.4400 

J)749 

.0937 

0 

-72  1 

B.A.C.5909 

^ 

0.84 

5.3 

26  10.3 

17  45.6 

+  2    4.3 

+0.5639 

.5770 

.0834 

+54 

-12: 

1 

B.A.C.6024 

«i 

+0.78 

-4.6 

-27    1.1 

17    1  14.5 

+  9  15.8 

+0.893^ 

.5809 

-.0634 

+63  +10   1 

B.  A.  C.  6194 

6 

0.66 

4.2 

27    55 

12  14.3 

-  4  10.3 

+0.4383 

.5853 

.0322 

+42 

-18 

^  Sogittarii 

H 

0.54 

3.6 

27    7.2 

23    3.9 

+  6  13.6 

+^.2967 

.5882 

-.0002 

431 

-26 

7  Sagittarii 

^h 

0.49 

3.7 

26  27.2 

18    2  50.1 

+  9  50.7 

-0.3685 

.5887 

+.0111 

-  4 

-67 

r  Sagittarii 

31 

0.44 

3.1 

27  51.3 

7  21.4 

-  9  48.8 

+1.1511 

.5890 

.0241 

+62 

+33 

B.A.C.6562 

6i 

0.40 

3.5 

26    7.2 

9  60.5 

-  7  25.7 

-0.5585 

.5891 

.0319 

-12 

-«3 

^  Sagittarii 
B.A.C.6666 

6 

+0.37 

-3.7 

-25  28.4 

10  45.3 

-6  335 

-1.1893 

.5891 

+.0347 

-53 

-90 

6 

0.34 

2.8 

27  14.7 

16  18.0 

-  1  13.7 

+0.8618 

.5890 

.0505 

+63 

+  8  ' 

A3  Sagittani 

^ 

0.28 

3.4 

25    9.7 

19    0.6 

+  1  225 

-1.1179 

.5886 

.0590 

-45 

-90' 

^7 

(J  Sagittarii 

5 

0.21 

2.6 

26  38.1 

19    2  27.1 

+  8  30.9 

+0.9066 

.5874 

.0811 

464 

+11 

A  Sagittarii 

5 

0.19 

2.6 

26  32.3 

3  41.2 

+  9  42.1 

+0.9089 

.5870 

.0843 

464 

+11 

B  AC.  7077 

6 

+0.02 

2.5 

25  22.3 

17    6.7 

-  1  24.4 

+1.1031 

.5832 

.1213 

465 

+26 

B.A.C.7197 

6 

-0.07 

-3.1 

-23  11.9 

23  20.7 

+  4  35.1 

-0.2929 

.5805 

+.1374 

-11 

-61 

B.A.C.7237 

6 

0.09 

2.6 

24  15.5 

20    1  11.8 

+  6  21.8 

+1.0392 

.5798 

.1423 

466 

+20 

rCapricorni 
27  Capricorni 

6 

0.17 

3.3 

21  42.2 

7  325 

-11  32.4 

-0.5931 

.5768 

.1583 

-2 

-84 

6 

0.17 

3.5 

21     3.9 

7  56.7 

-11     8.9 

-1.1733 

.5765 

.1591 

-10 

-90 

^  Capricorni 

5i 

050 

3.4 

21   10.7 

10  25.8 

-  8  45.5 

-0.6557 

.5752 

.1652 

-  4 

-90 

33  Capricorni 

5i 

0.25 

3iS 

21  23.4 

13  55.6 

-5  23.6 

+0.1504 

.5736 

.1730 

+38 

-35 

35  Capricorni 

6 

-0.26 

-3.0 

-21  44.7 

15  11.8 

-  4  10.3 

+0.7291 

.5731 

+.1757 

+68 

-5, 

37  Capricorni 

6 

0.30 

3.3 

20  39.0 

18  21 U) 

-  1     7.7 

+0.1917 

.5716 

.1825 

+41 

-321 

e  Capricorni 

'4h 

0.31 

3.5 

20    2.1 

19  17.3 

-  0  14.1 

-0.2579 

.5711 

.1846 

+19 

-58  ' 

K  Capricorni 

5 

0.35 

3.6 

19  26.7 

21  36.7 

+  2    0.0 

-0.4171 

.5696 

.1898 

+11 

-69 

B.  A.  C.  7550 

6 

0.35 

3.4 

20  12.1 

21  50.4 

+  2  13.3 

+0.3890 

.5695 

.1902 

+54 

-22 

29  Aqua.,mtt^. 

6 

0.44 

iS> 

17  34.6 

21     5  58.0 

+10    2.8 

-0.6418 

.5653 

5062 

+  1 

-88 

56  Aquarii 

6 

-0.57 

-4.3 

-15  14.1 

17  55.9 

-  2  25.3 

-0.3984 

.5591 

+5269 

+16 

-67 

T^  Aqua.,mu/<. 

6 

0.66 

4.3 

14  43.6 

22    1  32.5 

+  4  55.0 

+0.8614 

.5554 

5382 

+76 

+  4 

r*  Aquarii 

4 

0.67 

4.4 

14  15.8 

2  22.5 

+  5  435 

+0.5952 

.5549 

.2394 

+72 

-11 

74  Aquarii 

6 

0.69 

4.8 

12  17.6 

4    6.0 

+  7  23.1 

-0.9652 

.5544 

5414 

-14 

-90 

:  }b^  Aquarii 

4h 

0.79 

5.2 

9  46.9 

14    3.6 

-  7    0.1 

-1.0155 

.5499 

5532 

-15 

-90 

Y'S  Aquani 

4h 

0.79 

5.2 

9  52.6 

14  59.1 

-6    6.5 

-0.6844 

.5497 

.2542 

+  5 

-00 

dli  Aquarii 
B.  A.C.8214 

5 

-0^ 

-5.0 

-10  18.4 

15  27.3 

-  5  395 

-0.1353 

.5lh4 

+5547 

+33 

-50, 

61 

0.87 

5.3 

8  10.1 

22  56.6 

+  1  34.7 

-0.3425 

.5469 

5614 

+24 

-63 

B.A.C.8274 

6 

0.91 

5.4 

7    5.2 

23    4  51.7 

+  7  17.7 

+0.1352 

'    .5451 

5658 

+49 

-36 

30  Piacium 

5 

0.95 

5.2 

6  43.3 

11     0.5 

-10  45.8 

+1.4132 

J>435 

5691 

+84 

4o6, 

4Cati 

6 

0.99 

5.8 

3  15.4 

13  39.8 

-  6  11.9 

-1.3406 

.5430 

5704 

-41 

-90 

oCeti 

6 

-0.99 

-5.W 

-  3    9.3 

13  52.7 

-  7  59.5 

-1.3832 

M2^ 

+5705 

-4<i 

-93 

OCCUL.TATIONS,  1873. 
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ELEMENTS  FOR   FACILITATING  THE  PREDICTION  OF  0CCULTATI0N8  OF 

PLANETS  AND   STARS  BY  THE   MOON. 


APRlIi. 


1 


Stab'c 


Name. 


Kag. 


B.A.C.Bl 

U  Ceti 
15  Ceti 
B.A.C.1242 
Ai  Tauri 
A«  Tauri 

56  Tauri 
K^  Taari 
«<  Tauri 
v>  Tanri 
v>  Taari 
r  Tauri 

B.  A.  0.1516 
99  Tauri 
Ac  Tauri 
103  Tauri 
118  Tauri 
125  Tauri 
139  Tauri 


6i 
6^ 
6^ 
6 

6 

6 

H 
Gh 
4^ 
6 

41 

6 
6 

54 
6 

6 

6 

54 


Red*na  from 
1873-0 


1.04 
1.07 
1.08 
1.31 
1.32 
1.32 

-1.27 
1.26 
1.26 
1.27 
1.26 
1J22 

1.19 
1.17 
1.19 
1.14 
1.06 
l.OJ 
-0.93 


5.5 
5.5 
5.4 
0.9 
1.3 
1.4 

1.8 
2.1 
2.1 
2.2 
2.3 
2.9 

3.6 
3.6 
3.8 
3.9 
4.9 
5.3 
5.9 


Apparent 
Declination. 


o   / 
~  2  55.4 


1 
-  1 

+19 
21 
21 

+21 
22 
21 
22 
22 
22 

+24 

2:) 

24 

24 

25 

25  49.5 

+25  56.2 


12.3 
12.2 
50.6 
44.0 
39.9 

27.9 
0.1 
54.5 
31.4 
42.5 
42.7 

23.2 

44.9 
51.2 

5.8 
2.8 


At  CoxjUKcnoM  in  B.  A. 


Washington 
Meanl^ne. 


Hour  Angle 
if 


d  h 

23  21 

24  2 


m 
23.6 
29.7 
3  40.8 

27  23  17.3 

28  0  47.4 
1  3.8 

7  12.9 

•  9  39.8 

9  41.1 

10  3.1 

10  28.5 

16  51.1 


22  47.7 

23  25.9 
23  33.0 

3  47.0 
12  41.7 
17  5.3 

0  47.7 


29 


30 


+ 
+ 


+ 
+ 
+ 
+ 
+ 


h 
0 
4 
5 
2 
0 
0 

5 
7 
7 

8 
8 
9 


m 
43.7 
12.3 
21.0 

9.6 
42.7 
26.9 

28.9 
50.5 
51.8 
13.0 
37.5 
13.8 


+ 
+ 


3  30.1 

2  53.5 

2  46.6 

1  18.1 
9  53.2 
9  53.0 

2  27.4 


+0.4264 
+0.0984 
+0.4209 
+1.1059 
-0.5976 
-4).  1802 

+0.7325 
+0.5507 
+0.()510 
+0.0640 
-0.0655 
+0.8356 

-4).  1 700 
+0.5804 
-0.5671 
+0.7071 
+0.5623 
+0.0841 
+0.4532 


.5418 
J>410 
;>410 
.5598 
.5601 
.5603 

.5619 
.5622 
^22 
.5625 
.5626 
.5636 

.5651 
.5651 
.5651 
.5656 
.5660 
.5661 
.5656 


y 


+i2729 
.2736 
.2737 
.1741 
.17(16 
.1702 

+.1568 
.1508 
.1508 
.1502 
.1489 
.1340 

+.1198 
.1180 
.1177 
.1074 
.0846 
.0735 

+.0531 


Limiting 
PanUlela. 


N'n. 


S'n. 


o 

+68 

+48 
+67 
+90 
+10 
+17 

+90 
+80 
+90 
+47 
+39 
+90 

+33 
+84 
+11 
+90 
+83 
+4e< 
+731  +  4 


o    , 

-21 
-38  , 
-21  , 
+32 
-64 

-57  I 

I 

-10  . 

0 
+  5  I 
-25 
-32 
+18 

-35 
+  5 
-57 
+13 

+  7 
-17 


MAY. 


39  Geminor. 

40  Geminor. 
47  Geminor. 

V  Geminorum 
e  Geminorum 
u^  Cancri 

ufl  Cancri 
^  Cancri 
^  Cancri 
\  Cancri 
v>  Cancri,  fll1c/^ 
v>  Cancri 

ti*  C^ancri 
32  Cancri 
^  Cancri 
79  Cancri 
B.A.C.3138 
B.  A.  C.  3292 

'  If  Leonia 
42  Leonia 
B.  AC.  3579 
t  Loonia 
k  Leonii 

u  Virginia 

V  Virginia 
B.  A.  C.  3996 
h  Virginia 
B.A.C.4104 

c  Virginia 

V  Virg.,  mtdt. 
B.A.C.4277 
k  Virginia 

I  46  Virginia 


6i 

-0.59 

+  7.2 

6i 

0.59 

7J2 

6 

0.52 

7.4 

44 

0.37 

7.6 

6 

0.32 

7.3 

6 

0.21 

7.1 

61 

-050 

+  7.0 

64 

0.15 

7.3 

6 

0.15 

7.2 

6 

0.08 

6.6 

7 

0.05 

6.7 

^ 

0.04 

6.6 

6 

-0.02 

+  6.5 

6 

-4).01 

6.6 

5 

+0.22 

5.3 

6 

0.23 

5.3 

6 

0.25 

5.0 

6i 

0.39 

4.2 

3i 

+0.54 

+  2.1 

6 

0.62 

1.2 

6 

0.65 

0.8 

6 

0.66 

0.6 

6 

0.73 

+  0.1 

6 

+0.94 

-  3.5 

44 

0.96 

4.0 

6 

0.9(> 

4.4 

6 

1.00 

5.2 

64 

1.05 

5.5 

5 

+1.08 

-  bH 

24 

1.12 

7.4 

6 

1.13 

7.4 

6 

1.16 

8.3 

1    6 

+1.17 

-  8.1. 

+26 
26 
27 
27 
26 
25  44.4 


14.9 
5i2 
3.9 

10.7 
5.2 


+25 
26 
25 
24 
24 
24 


26.3 
13.1 
536 
25.3 
57.0 
34.0 


+24  30.5 
24  31.0 
22  33.5 
22  30.7 
21  48.4 
20  52.3 

+17  22.9 
15  36.9 


14 
14 
14 

h8 
7 
5 
4 
4 

h4 

-  0 
0 
3 

>  2 


59.5 
47.3 
51.9 

50.1 
14.4 
53.9 
21.7 
45.6 

1.1 

45.3 

52.8 

7.7 

41.2 


2 

3 

8 

18 

22 

6 


43.2 

0.3 

8.9 

55.1 

35.1 

8.7 


6  31.0 

10  21.4 

10  28.6 

15  8.0 

18  27.4 

18  52.2 


20 
20 
14 
14 
16 
4 


13.4 
55.1 
16.3 
45.2 
21.8 
54.0 


19  25.9 
3  0.6 
6  41.3 
H  28.6 

16    3.4 


6 
7 


20 
0 
2 
8 

14 

19 

7 

8 

17 

17 


24.8 
29.8 
18.2 
17.0 
45.7 

34.7 
18.9 
20.9 
5.1 
35.9 


-  1 

-  1 
+  3 

-  9 
-6 
+  0 

+  1 
+  5 
+  5 
+  9 
-11 
-10 

-  9 

-  8 
+  8 
+  8 
+10 

-  1 

-11 

-  4 

-  0 
+  0 

+  8 

+11 

-  8 
-6 

-  0 
+  5 


28.6 
12.1 
45.5 
51.1 

18.8 
59.3 

20.7 
3.3 

10.3 

40.2 
5.9 

43.1 

24.6 

44.3 

3.2 

31.2 

4.8 
46.4 

40.7 
19.4 
45.1 
59.1 
20.9 

54.7 
7.0 
21.6 
32.7 
45.4 


+10  26.4 

-  2    8.7 

-  1  8J> 
+  7  21.1 
+  7  51.0 


+0.6273 
+0.7982 
-0.3725 
-0.9425 
+0.0305 
-0.1355 

+0.1648 
-1.0184 
-4).6722 
+0.4961 
-0.3739 
-0.0509 

-0.1363 
-0.2224 
-0.3096 
-0.3276 
+0.2131 
-0.7549 

40.4845 
+0.9585 
+0.9041 
+0.7614 
-0.9200 

-0.7107 
+0.0680 
+1.1071 
+1.3400 
-0.692i) 


-1.0762  .4951  -iM92 
+1.1954i  .4968  .2517 
+1.0710|    .4972    .2518 


.5594 
.5594 
.5573 
.5523 
.5503 
.5465 

.5459 
.5444 
.5439 
.5413 
.5395 
.5391 

.5384 
i>379 
.5275 
.5271 
i>259 
J3189 

.5111 
.5077 
.5059 
.5052 
.5023 

.4957 
.4952 
.4949 


-.0145 
.0150 
.0278 
.0544 
.0633 
.0803 

-.0816 
.0895 
.0904 
.1000 
.1061 
.1080 

-.3106 
.1122 
.1452 
.1462 
.1493 
.1696 

-.1907 
.2001 
J2046 
iJ067 
J2147 

-.2384 
.2408 
2417 


.4948    5447 
.4950'    .2476 


+1 .309e 
+0.701 1 


.4993:  5522 
.49961  -5523 


+90 
+90 
+22 

+45 
+35 

+53 
-19 
+  5 
+76 
+22 
+40 

+35 
+31 
+26 
+25 
+56 
+  1 

+74 
+!K) 
+90 
+90 
-  I 

+  6 
+47 
+IH) 
+1H). 
+  7 


+17 
+27 
-38 
-63 
-19 
-29 

-14 

-64 

+  2 
-45 
-27 

-32 
-37 
-46 
-47 
-18 
-67 

-10 
+16 
+12 
+  3 
-75 

-81 
-38 
+20 
+42 

-80 


-16;  -86 
+*<9  +25 
+89  +16 
+87  +36 
+87.  -7 
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ELEMENTS 

1  FOR  FACILITATING  THE  PREDICTION  OF  OCCULT ATIONS  OF 

PLANETS  AND  STARS 

BY   THE  MOON. 

HAT. 

i 

1 

Stab's-- 

At  Coxjuxcnox  is  R. 

A. 

Limitin<;; 
Parnlli-l8. 

Name. 

Mag. 

Red*Di 
187 

ifVom 
3.0. 

Apparoot 

DedlnaUon. 

Washington 
Mean  Time. 

Hoor  Angle 

H 

r 

a/ 

y 

0 

S'n.  ' 

0  : 

s 

tt 

0      / 

d     h    m 

h    m 

K  Capricorni 

5 

+0.53 

+0.9 

-19  26.6 

18     3     5.7 

+  0  16.4 

-0.4647 

.5670 

+.1888 

+  8:  -72 

B.  A.  C,  7550 

6 

0.53 

J.l 

20  12.0 

3  19.5 

+  9  29.8 

+0.3454 

.5669 

.1892 

+51]  -24 

211  Aqua.,  mult. 

6 

0.42 

0.8 

17  34.5 

11  32.5 

-  6  35.3 

-0.6902 

.5613 

.2052 

-  2,  -5)0 

B.A.C.7dl8 

6 

0.28 

1.3 

17  23.1 

22    0.6 

+  3  30.3 

+1.3583 

.5549 

.2224 

+73  +53 

53  Aqua.,mii/f. 

6 

0.28 

1.3 

17  235 

22    0.7 

+  3  30.4 

+1.3599 

.5549 

.2224 

+73  +54 

56  Aquarii 

6 

0.24 

0.6 

15  14.0 

23  40.9 

+  5    7.1 

-0.4441 

.5539 

.2251 

+14 

-70  1 

r*  Aqaa.,  m«2<. 

6 

40.14 

+0.9 

-14  43.5 

19    7  25.8 

-11  24.2 

+0.8281 

.5494 

+.2360 

+76 

+  2 

j  r'  Aquarii 

4 

0.13 

0.8 

14  15.7 

8  16.7 

-10  35.1 

+0.5598 

.5493 

.2368 

+70   -13  ' 

1  74  Aquarii 

6 

+0.10 

+0.1 

12  17.5 

10    2.3 

-  8  53.1 

-1.0141 

.5483 

.2:«M 

-17   -IK)  i 

^i  Aquarii    ' 

4^ 

-0.04 

-0.2 

9  46.8 

20  12.7 

+  0  56.5 

-1 .0637 

.5433 

.2503 

-191  -90  1 

^<  Aquarii 

4h 

0.04 

0J2 

9  52.6 

21     9.4 

+  1  51.3 
+  2  19.2 

-0.7286 

.5428 

.2511 

+  2 

-90 

^  Aquarii 
B;A.C.8214 

5 

-0.05 

-0.1 

-10  18.3 

21  38.3 

-0.1740 

.5425 

+.2517 

+31 

-53 

6i 

0.13 

0.3 

8  10.0 

20    5  18.3 

+  9  43.8 

-0.3814 

.53!)4 

.2580 

+21 

-65 

B.  AC.  8274 

6 

OJSil 

0.5 

7    5.2 

11  22.4 

-  8  24.1 

+0.1032 

.5373 

.2624 

+47 

-3-^ 

30  Piicium 

5 

0J27 

0.3 

6  43.2 

17  40.8 

-  2  18.0 

+1.3983 

.5357 

.26.:y6 

+84   +51 

4Ceti 

6 

0.33 

1.3 

3  15.3 

20  24.4 

+  0  20.2 

-1.3868 

.5351 

.2668 

-49.  -90 

4 

+66'  -22 

B.A.C.81 

eh 

-0.40 

-1.0 

-  2  55.3 

21     4  20.8 

+  8    1.2 

+0.4034 

.5337 

+.2691 

14  Ceti 

6i 

0.46 

1.3 

+  1  12.2 

9  35.3 

-10  54.5 

+0.0733 

.5330 

i»98 

+47=  -39  1 

15Ceti 

6i 

0.47 

1.2 

1  12.1 

10  48.3 

-  9  43.9 

+0.4002 

.53:51 

.2700 

+66  -22 

/  Piscium 

5 

0.64 

1.2 

2  56.7 

22    5  42.9 

+  8  34.2 

+1J2720 

.5332 

.2666 

+!I0 

+33 

B.A.C.408 

6i 

0.67 

1.3 

4     44 

8    2.8 

+10  49.6 

+0.7437 

.5337 

.2657 

+90 

-  4 

96  Piscium 

64 

-0.71 

-J  .8 

+  6  33.2 

11     1.9 

-10  17.1 

-1.0789 

.53:«^ 

+.2642 

-17 

-64 

fA  Piflcium 

5 

0.71 

1.4 

5  29.2 

11  33.5 

-  9  46.6 

+0.2321 

.WM\ 

.2639 

+56  -30 

B.  A.  C.  481 

6i 

0.73 

1.6 

6  59.7 

14  20.6 

-  7    4.9 

-0.5719 

.5346 

.2625 

+13'  -76  ■ 

n  Piscium 

4 

0.77 

1.6 

8  31.0 

18  44.4 

-  2  49.7 

-0.9795 

.5354 

.2595 

-10'  -82  , 

o  Arietis 

6 

0.98 

0.8 

14  46.3 

23  22  11.2 

« 

-  0  17.2 

-0.6169 

.5440 

.2318 

+101  -72 

a  Arietia 

6 

-0.99 

-0.6 

+14  33.4 

24     1  21.5 

+  2  46.7 

+0.3356 

.5454 

+JJ276 

+63  -20 

131)  Tauri 

H 

1.00 

+5.2 

25  56.2 

27    9  45.7 

+  8  18.4 

+0.450(> 

.56861  +.0534 

+73   +  4 

39  Geminor. 

64 

0.78 

6.5 

26  14.9 

28  11  28.4 

+  9    4.6 

+0.6201 

^:J4!-.0148 

+1M)|  +17 

40  Geminor. 

64 

0.78 

6.5 

26    5.2 

11  45.3 

+  9  20.9 

+0.7!K)3 

.5633,    .0153 

+"0  +26 

,  47  Geminor. 

6 

0.73 

46.9 

27    3.9 

16  50.8 

-  9  44.7 

-0.3777 

.5613 

-.0284 

+21'  -38 

1          1 

V  Geminorum 

4h 

-0.62 

+7.4 

+27  10.7 

29    3  30.4 

+  0  32.0 

-0.9480 

.5564 

-.0552 

-14   -63  ' 

e  Geminorum 

6 

0.57 

7.2 

26    5.2 

7    8.1 

+  4    2.0 

+0.0216 

.554(j 

.0636 

+44    -19 

w^  Cancri 

6 

0.49 

7.2 

25  44.4 

14  36.9 

+11  15.3 

-0.1452 

.5503 

.0814 

+;;5  -;jf) 

tfS  Cancri 

64 

0.48 

7.2 

25  26.3 

14  59.0 

+11  :«i.5 

+0.1541 

.5502 

.0c21 

+52   -14 

^1  Cancri 

64 

0.44 

• 

7.3 

26  13.1 

18  47.0 

-  8  43.3 

-1.0254 

.54781    .0907 
1 

-2i)   -64 

■  ijii*  Cancri 
1  A  Cancri 

6 

-0.43 

+7.2 

+25  53.6 

18  54.1 

-  8  36.4 

-0.6809 

.5478 

-.0909 

1 
+  4   -63  ' 

6 

0.37 

6.9 

24  25.3 

23  30.7 

-  4    9.2 

+0.4825 

.5446 

.1012 

+75  +  1  1 

V*  Cancri 

7 

0.33 

7.0 

24  57.0 

30    2  18.6 

-  1  27.0 

-0.3851 

.5434 

.1065 

+21:  -50  1 

V*  Cancri 

64 

0.32 

6.9 

24  34.0 

3  12.8 

-  0  34.6 

-o.<)6:w 

.5428 

.1086 

+:«>  -28  ' 

f*  Cancri 

6      0.31 

6.9 

24  30.6 

4  33.2 

+  0  43.1 

-0.1485* 

.    .5418    .1121 

+35  -33 

32  Cancri 

6  '-0.30 

+6.8 

+24  31.0 

5  14.5 

+  1  23.0 

-0.2348 

.5415  -.1128 

^i)  -3-^ 

^  Cancri 

5  '    0.10 

6.1 

22  33.6 

22  27.0 

-  5  58.3    -0.3255 

.5297.    .1467 

+25   -47 

79  Cancri 

6  ;   O.IO 

6.1 

22  30.7 

22  55.H 

-  5  :i0.3    -0.3437 

.52I»7'    .1470 

+24   -47 

B.A.C.3I38 

6  .    0.0?- 

5.8 

21  48.4 

31     0  31.6 

-  3  57.7    +0.195.') 

.52-G>    .1502 

+,">5   -19 

B.A.C.32!>2 

64  -0.06 

+0.3 

+20  52.3 

12  59  5 

+  H    6.9'    -0.7716 

.5193  -.16:>9 

h   -<i!> 

JUNE. 

17  Leonii 

34'  -0M2 

!  +:j.7 

+17  22.9 

1     3  2H.3 

'    -  1  50.')    +0.4613 

.51 IH  -.1910 

+7J   -11 

42  Leonifl 

6      0.28 

,     2.h 

15  :{6.9 

1 1     2.4 

+  5  30.2    +0  \r.YX'> 

..5077:    .2»M.2 

+9.     +14 

B.A.C.3570 

6      0.33 

2.4 

14  59.5 

.     14  43.0 

'    +  9     4.4     +(».H7^p• 

.505i|    .2045 

+9;.   +10 

t  Leonis 

6      O.:io 

2.3 

14  47.3 

16  30.4 

+10  48.6    -¥ihrXu' 

.Wrio;    .2;)<i5 

+1.M)   +  2 

k  Leonis 

6  .  -0.44 

+2.(J 

+14  51.9 

2    0    5.7 

'    -  5  49.1     -0.94115 

.50171-2145"  -  9  -75 

43d 
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ELEMENTS  FOR   FACILITATING 

THE  PREDICTION  OF  OCCULT ATIONS  OF     : 

PLANETS  AND  STARS 

BY  THE 

MOON. 

1 

JUBrE.                                                                           <| 

Stab's— 

At  CoirjuHcnoii  cc  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
6 

Kod'ni 
187 

ifrom 
3.0 

-  1:5 

Apparont 
Declination. 

Waahineton 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y' 

N'n. 

S'n.  ' 

(J  Virginia 

+0*68 

+  8  50iJ 

d     h    m 
3     4  34.4 

h    m 
-  2    7.9 

-0.7425 

.4932 

-iW72 

1'  Virginia 

^ 

0.72 

2.1 

7  14.4 

8  41.2 

+  1  52.2 

+0.0369 

.4926 

i2395 

+45 

-39 

B.A.C.3996 

6 

0.72 

2.7 

5  53.9 

10  30.2 

+  3  38J2 

+1.0782 

.4924 

.2405 

+00 

+18  ' 

b  Virginia 

6 

0.77 

3.4 

4  21.7 

16  31.8 

+  9  29.9 

+1.3107 

.4920 

.2434 

+90 

+36  • 

B.A.C.4104 

^h 

0.83 

3.6 

4  45.6 

23    3.5 

-  8    9.0 

-0.7258 

.4919 

.2460 

+  5 

-84 

e  Virginia 

5 

0.89 

4.0 

+  4     1.1 

• 

4    3  55.0 

-  3  25.4 

-1.1105 

.4920 

J2476 

-19 

-66 

y  Virg.,  muU. 
B.A.C.4277 

^ 

40.96 

-6.1 

-  0  45.3 

15  45.3 

+  8    5.5 

+1.1668 

.493Q 

-.2501 

+89 

+23 

6 

0.97 

6.1 

0  52.8 

.16  47.9 

+  9    6.3 

+1.0418 

.4938 

i2502 

+69 

+14 

k  Virginia 

6 

1.05 

7.2 

3    7.7 

5    I  36.6 

-  6  19.5 

+1.2820 

.4959 

J2506 

467 

+34 

4G  Virginia 

6 

1.06 

7.0 

2  41J2 

2    7.7 

-  5  49.3 

+0.6722 

.4962 

.2506 

+86 

-  8 

48  Virginia 

6 

1.08 

7.2 

2  58.9 

3  56.1 

-  4    3.9 

+0.5391 

.4968 

J2506 

+75 

-15 

65  Virginia 

6 

1.16 

7.8 

4  15.1 

14  26.8 

+  6    9.2 

-0.6988 

.5007 

.2400 

+  6 

-90 

66  Virginia 

6 

+1.17 

-  7.9 

-  4  30.1 

15    5.9 

+  6  47.1 

-0.6006 

.5011 

-.2469 

+11 

-81 

/«  Virginia 

5 

li21 

8.3 

5  36.1 

19    4.4 

+10  39.0 

-0.3986 

.5027 

.2478 

421 

-66 

m  Virginia 

6 

1.24 

9.1 

8    3.8 

6    0  10.0 

-  8  24.3 

+0.9988 

.5054 

.2461 

+62 

+12 

B.A.C.4591 

6 

1.27 

9.4 

9    4.5 

3    5.9 

-5  33.4 

+1.3652 

.5071 

.2449 

461 

+46 

96  Virginia 

6h 

1.37 

9.6 

9  44.1 

14  22.5 

+  5  23.4 

-0.6586 

.5141 

.2388 

+  6 

-87 

K  Virginia 

ih 

1.39 

9.7 

9  41.1 

16  21.3 

+  7  18.5 

-1.1822 

.51.55 

J2375 

-28 

-VO 

2  Libra 

6 

+1.43 

-  9.9 

-11     8.1 

21  39.0 

-11  33.4 

-08788 

.5192 

-.2336 

-  7 

-90 

5  Libra 

6 

1.53 

10.5 

14  55.5 

7    8  42.3 

-  0  50.6 

+0.6210 

.5279 

.2234 

+75^ 

-W) 

fi  Libra 

6 

1.54 

10.2 

13  37.3 

10  21.1 

+  0  45.1 

-1.1269 

.5292 

5217 

+26 

-90 

a^  Libras 

6 

1.55 

10.7 

15  28.3 

10  59.0 

+  1  21.7 

+0.6915 

.5298 

.2210 

+74 

-  6 

a'  Librse 

2i 

1.55 

10.7 

15  30.9 

11    4.5 

+  I  27.1 

+0.7094 

.5298 

.2209 

+74 

-  5 

v^  Librae 

6 

1.62 

10.5 

15  46.0 

18  33.7 

+  8  41.8 

-0.6396 

.5363 

.2121 

+  :ti  -67  i| 

v<  Libras 

6 

+1.62 

-10.5 

-15  59.6 

18  38.9 

+  8  46.9 

-0.4175 

.5364 

-5120 

+15 

-68 

26  Libra 

6 

1.69 

10.6 

17  41.9 

8     1     9.7 

-  8  55.2 

+0.0245 

.5422 

.2031 

+36 

-41 

B.A.C.5109 

6 

1.74 

10.6 

19  14.4 

6  28.7 

-  3  47.0 

+0.5798 

.5471 

.1951 

466 

-12 

41  LibriB 

6 

1.76 

10.4 

18  53.1 

9  18.8 

-  1    2.7 

-0.3383 

.5497 

.1905 

4I6 

-63  < 

K  LibriB 

5 

1.77 

10.4 

19  16.1 

10  40.3 

+  0  15.9 

-0.1943 

.5510 

.1883 

423 

-^  , 

A  Librae 

6 

1.82 

10.2 

19  47.3 

15  41.7 

+  5    6.9 

-0.5750 

.5558 

.1795 

+  2 

-82| 

B.A.C.5281 

6 

+1.84 

-10.1 

-20  36.8 

17  42.9 

+  7    3.8 

-0.0740 

.5577 

-.1758 

+27 

-47 

w^  Scorpii 

4 

1.87 

9.9 

20  19.5 

21  32.2 

+10  44.9 

-1.0306 

.5613 

.1684 

-27 

-90 

u'^  Scorpii 

41 

1.87 

9.9 

20  31.6 

21  47.2 

+10  59.4 

-0.8636 

.5615 

.1680 

-16 

-90 

B.A.C.5395 

6 

1.89 

9.8 

21     4.6 

9    0  28.1 

-10  25.5 

-0.7347 

.5640 

.1626 

-  9 

-00 

a  Ophi.,  mtdt. 
18  Ophiuchi 

5 

1.95 

9.5 

23    9.3 

5  27.1 

-  5  37.5 

+0.6346 

.5687 

.1520 

464 

-  8 

6 

2.02 

8.8 

24  25.0 

15  24.2 

+  3  57.2 

+0.5345 

.5773 

.1290 

+56 

-13 

B.A.C.5641 

6i 

+2.03 

-  8.7 

-24  36.9 

16    3.4 

+  4  34.9 

+0.6546 

.5779 

-.1274 

463 

-6 

22  Ophiuchi 

«i 

2.02 

8.5 

23  18.2 

17  30.1 

+  5  58.3 

-0.8770 

.5790 

.1238 

-2Sd 

-90 

B.A;C.5709 

6 

2.05 

8.3 

24  54.0 

19  31.7 

+  7  55.2 

+0.5208 

.5806*    .1168 

454!  -14 

26  O'phiuchi 

6 

2.05 

8.3 

24  47.7 

19  36.3 

+  7  59.7 

+0.4031 

.5807    .1186 
.5862^    .0908 

4471  -20 

39  Oph.,  mult. 

6 

2.06 

7.5 

24    8.9 

10    2  44.8 

-  9    8.6 

-1 .031K) 

-34 

-90 

B.A.C.583i 

6 

2.06 

7.5 

23  56.0 

2  47.0 

-  9    6.4 

-1.2642 

.5862    .0996 

-57 

-90 

,  (7  Ophiuchi 

3i 

+2.08 

-  7.3 

-24  52.3 

4  18.2 

-  7  38.9 

-0.4497 

Ji872 

-.0955 

-  1 

-72 

B.A.C.5909 

6i 

2.11 

6.9 

26  10.3 

8    5.2 

-  4    0.9 

+9.5387 

.5697    .0850 

452^  -13 

B.A.C.6024 

6i    2.15 

6.0 

27    1.2 

15  16.9 

+  2  53.4 

+0.8648 

.5940    .0641 

463+8 

.  B.  AC.  6194 

6      2.15      4.4 

27    5.3 

11     1  51.1 

-10  58.3 

+0.4212 

.5987!  -.0321 

+41    -19 
+30  -27 

'  0  Sagittarii 

3^:    2.12 

2.9 

27    7.2 

12  15.7 

-  0  59.6 

+0.2859 

.6012  +.0002 

1  7  Sagittarii 

21    2.10 

2.4 

26  27.1 

15  53.4 

+  2  29.0 

-0.3667 

.6017    .0118 

-4-66 

1 

r  Sagittarii 

31+2.11 

-1.5 

-27  51.2 

20  14.7 

+  6  39.4 

+1.1306 

.6019 +.0255 

+62  431 

B.A.C  'i562 

61    2.07 

1.4     26    7.1 

22  38.4 

+  8  57.1 

-0.5509 

.6020,    .0330 

-12  -tt2 

V'  ^gittarii 

6 

2.05 

1.3     25  28.4 

23  31.2 

+  9  47.7 

-1.1719 

.602^!    .0356 

-52!  -IW 

B.A.C.6666 

6 

2.05      0.2     27  14.6 

12    4  52.2 

-9    4.6 

+0.8515 

.6011'    .0527 

46a  +  7 

k'  Sagittarii 

41 

2.01  -  0.2     25    9.7 

7  29.3 

-  6  34.1 

-1.0988 

.6IK)7    .0608 

-43{  -;k) 

u  Sagittarii 

5  Ul.98^f  1.2  -26  38.01 

14  41.4 

+  0  20.1 

+0.9020 

.5983.  +.0828 

463*  +10 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS   AND  STARS 

BY  THE 

MOON 

jriVE. 

STAB*8— 

At  COSJCXCTION  Df  R 

.  A. 

Limiting 
Parallels. 

1 

Name. 

Mag. 
5 

Bed'n 

187 

sfrma 
3.0. 

Apparent 
DeelinatioD. 

Waeliiiigton 
Mean  Tune. 

Honr  Angle 

H 

Y 

a/ 

y' 

N'li.    S'n. 
+631  +lf 

A  Sagittarii 

+L97 

+1.3 

-2^  32'.2 

d     h    m 
12  15  53.2 

h    m 
+  1  29.0 

+0.9053 

.5979!  +.0864 

B.  A.  C.  7077 

6 

1.82 

3.1 

25  22.2 

13    4  56.6 

-  9  59.6 

+1.1069 

.5917;    .1238 

+651  +26 

'  B.A.C.7197 

6 

1.74 

3.3 

23  11.8 

11     2.1 

-  4     8.8 

-0.2718 

.5880    .1402 

+13 

-59 

!  B.  AC.  7237 

6 

1.73 

3.8 

24  15.4 

12  50.9 

-  2  24.3 

+1.0498 

.5868    .1448 

+66 

+21 

X  Capricorn  i 

6 

1.62 

4.0 

21  42.1 

19    4.3 

+  3  34.4 

-0.5656 

.5825    .1604 

0 

-81 

*J7  Capricorn] 

6 

1.61 

3.9 

21    3.8 

19  28.4 

+  3  57.6 

-1.1416 

.5822 

.1614 

-37 

-90 

1 
^  Capricorn! 

51 

+1.58 

+4.2 

-21  10.6 

21  55.2 

+  6  18.7 

-0.6267 

.5804 

+.1671 

-  3 

-88 

\  33  Capricorn! 

5i 

1.55 

4.8 

21  23.3 

14     1  22.2 

+  9  37.7 

+0.1766 

.5778 

.1750 

+40 

-33 

'  35  Capricomi 

6 

1.54 

4.9 

21  44.6 

2  37.5 

+10  50.1 

+0.7534 

.5769 

.1779 

+66'  -  1 

37  Capricorn i 

6 

1.49 

5.0 

20  38.9 

5  45.1 

-10    94 

+0.2205 

.5746 

.1846 

+43|  -31 

'  r  Capricomi 

4i 

1.47 

4.9 

20    1.9 

6  40.4 

-  9  16.2 

-0.2267 

.5739 

.1865 

+20;  -56 

'  K  Capricomi 

5 

1.44 

5.0 

19  26.6 

8  58.6 

-  7    3.3 

-0.3843 

.5722 

.1912 

+13 

-66 

B.A.C.7550 

6 

+1-.44 

+5.2 

-20  12.0 

9  12.2 

-  6  50.2 

+0.4195 

.5721 

+.1917 

+55 

-2) 

29  Aqua.,  mttU. 

6 

1.34 

5.3 

17  34.4 

17  17.5 

+  0  57.1 

-0.6049 

.5660 

.2071 

+  3-84 

56  Aquarii 

6 

1.15 

5.6 

15  13.9 

15    5  16.8 

-11  29.7 

-0.3563 

.5573 

.2266 

+18'  -64 

r<  Aqua.,ma/<. 

6 

1.05 

6.0 

14  43.4 

12  57.4 

-  4    5.3 

+0.9128 

.5521 

.2370 

+75;  +  7 

r'  Aquarii 

4 

1.03 

5.9 

14  15.6 

13  47.9 

-  3  16.5 

+0.6457 

.5515 

.2381 

+74   -  9 

74  Aquarii 

6 

0.99 

5.4 

12  17.4 

15  32.7 

-  1  35.4 

-0.9215 

.5503 

.2402 

-11 

-90 

1 
^t  Aquarii 

4i 

+0.84 

+5.3 

-  9  46.7 

16    1  39.9 

+  8  11.0 

-0.9703 

.5441 

+.2509 

-13 

-90 

y^  Aquarii 

4i 

0.84 

5.4 

9  52.5 

2  36.4 

+  9    5.7 

-0.6357 

.5435 

.2517 

+  7 

-a-i 

tir*  Aquarii 
B.A.C.8214 

5 

0.83 

5.6 

10  18.2 

3    5i2 

+  9  33.5 

-0.0826 

.5433 

.2521 

+36 

-4; 

6i 

0.73 

5.3 

8    9.9 

10  44.6 

-  7    2.5 

-0.2887 

.5392 

.2582 

+26 

-59 

B.  AC.  8274 

6 

0.65 

5.4 

7    5.1 

16  49.0 

-  1  10.1 

+0.1959 

.5365 

.2619 

+52 

-33 

4  Cell 

6 

0.52 

45 

3  15J2 

17    1  53.0 

+  7  36.1 

-15969 

.5332 

J2657 

-36 

-90 

5  Ceti 

6 

+0.52 

+4.5 

-3    9.2 

2    6.2 

+  7  49.0 

-1.3400 

.5331 

+.2658 

-41 

-90 

B.A.C.81 

6i 

0.43 

4.9 

2  55.2 

9  52.5 

-  8  39.8 

+0.4958 

.5309 

.2675 

+72 

-17 

14  Ceti 

6i 

0.37 

4.6 

1  12.2 

15    9.7 

-  3  32.7 

+0.1641 

.5298 

.2677 

+52 

-34 

15  Ceti 

6i 

0.35 

4.7 

-  1  12.1 

16  23.5 

-  2  21.4 

40.4921 

.5298 

.2677 

+72 

-18 

/  Piflciom 

51 

0.14 

4.1 

+  2  56.8 

18  11  32.1 

-  7  49.3 

+1.3640 

.5285 

.2638 

+90 

+45 

B.A.C.408 

Gh 

0.10 

3.8 

4    4.5 

13  54.0 

-  5  31.8 

+0.8312 

.5287 

.2627 

+90 

+  2 

96  Piflcinm 

^ 

+0.05 

+3.0 

+  6  38.3 

16  55.9 

-  2  35.7 

-1.0051 

.5290 

+.2612 

-12 

-83 

ft  PiBcium 

5 

0.06 

3.5 

5  29.3 

17  28.0 

-  2    4.6 

+0.3150 

.5290 

.2609 

+61 

-26 

B.A.C.481 

6i 

+0.03 

3.1 

6  59.8 

20  17.9 

+  0  39.8 

+O.4960 

.5294 

.2593 

+17 

-71 

,  0  Piscinm 

4 

-0.04 

2.8 

8  31.1 

19    0  46.1 

+  4  59.5 

-0.9093 

.5300 

.2563 

-  6 

-81 

1  0  ArietiB 

6 

0.30 

2.4 

14  46.4 

20    4  43.7 

+  8    2.8 

-0.5639 

.5381 

.2283 

+13 

-70 

a  Arietis 

6 

0.33 

2.6 

14  33.5 

7  57.6 

+11  10.4 

+0.3907 

.5393 

.2240 

466 

-17 

53  Arietifl 

6 

-0.41 

+2.3 

+17  23.3 

15  l6.5 

-  5  45.3 

-0.9550 

.5424 

+.2135 

-10 

-73 

13  Tauri 

5i 

0.52 

2.6 

19  17.6 

21     7    4.3 

+  9  30.3 

+0.2227 

.5492 

.1869 

+56 

-21 

B.A.C  1143 

6 

0.54 

2.4 

20  31.5 

8    0.5 

+10  24.6 

-0.8937 

.5496 

.1852 

-  7 

-69 

B  A.  C.  1242 

6 

0.57 

2.9 

19  50.6 

15  26.1 

-  6  25.2 

+1.1437 

.5529 

.1709 

4OO 

+35 

Ai  Tauri 

H 

0.59 

2.6 

21  44.0 

16  58.4 

-  4  56.1 

-0.5820 

.5535 

.1678 

+11 

-63 

.  A«  Tauri 

6 

0.59 

2.6 

21  39.9 

17  15.2 

-  4  40.0 

-0.4625 

.5536 

.1672 

+18 

-56 

56  Tauri 

6 

-0.62 

+3.1 

+21  28.0 

23  32.5 

+  1  24.2 

+0.7571 

.5562 

+.1541 

+!H) 

+11 

«»  Tauri 

4i    0.63 

3.2 

22    0.1 

22    2    2.4 

+  3  48.7 

+0.5714 

.5575 

.1486 

+83 

+  1 

K'  Tauri 

61<    0.63 

3.2 

21  54.5 

2    3.8 

+  3  50.0 

+0.6730 

.5575 

.1485 

+1K?   +  7 

i'  Tauri 

41    0.64 

3.1 

22  31.4 

2  26.2 

+  4  11.7 

+0.0788 

.5576 

.1477 

+47!  -24 

i»  Tauri 

6  j   0.64 

3.1 

22  42.5 

2  52,1 

+  4  36.6 

-0.0523 

.5577 

.1468 

+4ri  -31 

'  r  Tauri 

4i    0.66 

3.5     22  42.7 

9  21.4 

+10  52.1 

+0.8513 

.5601 

.1322 

+00!  +19 

B.A.C.1518 

6  '  -0.6J> 

+3.6  +24  23.2 

15  21.3 

-  7  20.9 

-0.1699 

.5622 

+.1152 

+3:j  -34 

;  99  Tauri 

61    0.6S 

3.8     23  45.0 

16    2.1 

-  6  41.6 

+0.5857' 

.5624 

.1166 

+84    +  5 

k  Tauri 

51    0.71 

3.6     24  51.2 

16    9.2 

-  6  34.7 

-0.5711 

.5624 

+.1163 

+KV  -58 

u'  Cancri 

6      0.48 

6.6     25  44.4 

25  22  34.5 

-  2  59.4 

-0.2274 

.5520 

-.0825 

+3(1    -34 

w'  Cancri 

61    0.48 

6.6     25  26.3 

22  56.5 

-  2  38.1 

+0.0717 

.5518    .0833 

+47'  -18 

^1  Cancri 

61  -0.45 

+6.7  +26  13.1 

26    2  44.2 

+  1     1.7 

-1.1 1:« 

.5495  -:0920 

-28  -64 

01 
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ELEMENTS 

1  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS 

BY  THE 

MOON. 

JUIiT. 

Stab'b— 

At  CoxjUKcnoN  is  IL  A. 

Limiting 
PoralleU. 

Ksnio. 

Mag. 

Ited'm 
187 

B  ft?OIIl 
3.0. 
a6 

Apparent 
D*eUnatlOD. 

Waahinf^n 
Mean  Time. 

Horn*  Angle 

H 

Y 

• 

a/ 

y" 

N'n. 

o 

S'n. 

o    ' 

a 

II 

0         1 

d     h    ni 

h    ni 

18  Ophiuchi 

6 

+2.14 

-  9.5 

-24  25.0 

7     1     5.1 

-  8  33.8 

+0.4740 

.5760 

-.1274 

+52 

-16  , 

B.A.C.0641 

6i 

2.15 

9.4 

24  36.9 

1  44.4 

-  7  56.1 

+0.5952 

.5766 

.1258 

+59"  -10  ; 

23  Ophiuchi 

6h 

2.16 

9.0 

23  18.2 

3  11.2 

-  6  32.6 

-0.9326 

.5779 

.1222 

-25'  -90  ; 

B.A.C.5709 

6 

2.21 

9.1 

24  54.1 

5  12.8 

-  4  35.6 

+0.4661 

.5798 

.1171 

+50 

-17 

i  26  Ophiuchi 

6 

2.20 

9.1 

24  47.7 

6  17.5 

-  4  31.1 

+0.3491 

.5799 

.1169 

+44 

-23 

1  3D  Oph.,  mult. 

6 

2.28 

8.0 

24    8.9 

12  25.3 

+  2  20.0 

-1.0799 

.5861 

.0983 

-38 

-90 ; 

d  Ophiuchi 

3i 

+2.29 

-  8.0 

-24  52.3 

13  58.5 

+  3  49.4 

-0.4885 

.5877 

-.0939 

-  3 

1 
-76 

B.A.C.5909 

6^ 

2.3.") 

7.7 

26  10.3 

17  44.6 

+  7  26.5 

+0.5031 

.5905 

.0835 

+51 

-14 

B.A.C.6924 

6i 

2.42 

6.7 

27    1.2 

8    0  53.9 

-  9  41.5 

+0.8389 

.5956 

.0628 

+63 

+  6 

B.A.C.6I94 

6 

2.51 

5.1 

27    5.3 

11  22.6 

+  0  21.2 

+0.4137 

.6017 

-.0586 

+40 

-19 

i  ^  Sagittarii 

3i 

2.57 

3.3 

27    7.2 

21  39.6 

+10  12.3 

+0.2963 

.6054 

+.0021 

+31 

-26 

.  a  Sagittarii 

«4 

2.56 

2.7 

26  27.1 

9    1  14.1 

-10  22.3 

-0.3455 

.6062 

.0137 

-  3 

-65 

1  r  Sagittarii 

3i 

+2.60 

-  1.9 

-27  51.2 

5  31.2 

-  6  16.1 

+1.1468 

.6068 

+.0275 

+62 

+33 

B.A.C.6562 

6^ 

2.57 

1.4 

26    7.1 

7  52.5 

-  4    0.8 

-0.5165 

.6070 

.0352 

-10 

-78 

rff  Sagittarii 
il.A.C.6666 

6 

2.56 

1.2 

25  28.4 

8  44.4 

-  3  11.1 

-1.1306 

.6070 

.0379 

-48 

-90 

6 

2.59 

-  0.3 

27  14.6 

13  59.6 

+  1  50.6 

+0.8835 

.6070 

.0550 

+64 

+  9 

h^  S^agittarii 

6 

2.55 

+  0.2 

24  59.7 

16  19.0 

+  4    4.1 

-1.2246 

.7067 

.0624 

-55 

-90 

h^  Sagittarii 

4i 

2.55 

0.2 

25    9.7 

16  33.6 

+  4  18.1 

-1 .0430 

.6067 

.0632 

-39 

-90 

u  Sagittarii 

5 

+2.58 

+  1.8 

-26  38.0 

23  36.8 

+11     3.4 

+0.9488 

.6054 

+.0854 

464 

+14 

*A  Sagittarii 

5 

2.58 

2.0 

26  32.2 

10    0  47.0 

-11  49.3 

+0.9541 

.6050 

.0891 

+64 

+14 

B.A.C.7077 

6 

2.52 

4.2 

25  22.2 

13  32.0 

+  0  23.7 

+1.1741 

.5995 

.1301 

465 

+33 

B.A.C.7197 

6 

2.44 

5.2 

23  11.8 

19  28.2 

+  6    5.2 

-0.1776 

.5961 

.1437 

+18 

-53 

B.  A.C.7237 

6 

2.46 

5.7 

24  15.3 

21  14.2 

+  7  46.9 

+1.1303 

.5950 

.1486 

+66 

428 

X  Capricorn i 

6 

2.36 

6.3 

21  42.1 

11    3  17.7 

-10  24.4 

-0.4538 

.5908 

.1643 

+  6 

-72 

27  Capricorni 

6 

+2.35 

+  6.2 

-21    3.8 

3  41.1 

-10    1.9 

-1.0216 

.5906 

+.1653 

-28 

1 

-90 

^  Capricorni 
33  Capricorni 

H 

2.34 

6.7 

21  10.5 

6    4.0 

-  7  44.8 

-0.5095 

.5890 

.1712 

+  3 

-76 

H 

2.32 

7.3 

21  23.3 

9  25.2 

-  4  31.5 

+0.2986 

.5866 

.1792 

+46 

-27 

35  Capricorni 

6 

2.32 

7.6 

21  44.5 

10  384 

-  3  21.3 

+0.8594 

.5856 

.1820 

+68 

+  6 

•  37  Capricorni 

6 

2.28 

7.9 

20  38.8 

13  40.8 

-  0  26.0 

+0.3388 

.583.3 

.1890 

+50 

-24 

e  Capricorni 

4i 

2.26 

7.8 

20    1.9 

14  34.6 

+  0  25.6 

-0.1008 

.5826 

.1910 

+27 

-48 

«  Capricorni 

5 

+2.22 

+  8.2 

-19  26.5 

16  48.9 

+  2  34.8 

-0.2524 

.5809 

+.1957 

+19 

-57 

B.A.C.7550 

6 

2.24 

8.3 

20  11.9 

17    2.1 

+  2  47.4 

+0.5405 

.5808 

.1962 

+62 

-14 

29  Aqua.,  mult. 

6 

2.12 

8.7 

17  34.4 

12    0  53.6 

+10  20.9 

-0.4572 

.5748 

.2118 

+11 

-71 

'  56  Aquarii 

6 

1.97 

9.7 

15  13.9 

12  32,7 

-  2  26.2 

-0.1949 

.5650 

.2314 

+26 

-54 

1  r*  Aqua.,  muZ<. 

6 

1.90 

10.3 

14  43.3 

20    0.6 

+  4  45.5 

+1.0673 

.5602 

.2418 

+75 

+17 

r*  Aquarii 

4 

1.88 

10.3 

14  15.5 

20  49.7 

+  5  32.8 

+0.8050 

.5596 

SU2ti 

+76 

0 

74  Aquarii 

6 

+1.83 

+10.0 

-12  17.3 

22  31.6 

+  7  11.1 

-0.73!V| 

.5584 

+.2449 

0 

-90 

1  ^1  Aquarii 

H 

1.71 

10.2 

9  46.6 

13    8  22.9 

-  7  18.4 

-0.776'2 

.5515 

.2552 

-  1 

-90 

iff^  Aquarii 

H 

1.70 

10.4 

9  52.4 

9  18.0 

-  6  25.2 

-0.4453 

.5509 

.2560 

-17 

-69 

ib^  Aquarii 
B.  A.C.8214 

5 

1.69 

10.5 

10  18.1 

9  46.1 

-  5  58.1 

+0.101!) 

.5505 

.2565 

+46  -37 

(Sh 

1.59 

10.6 

8    9.9 

17  14.2 

+  1  14.6 

-0.0946 

.5460 

.2621 

+36  -48  , 

B.A.C.8274 

6 

1.51 

10.6 

7    50 

23  10.2 

+  6  58.6 

+0.3895 

.5428 

,2657 

+64   -23  ; 

27  Pifcium 

5i 

+1.44 

+10.0 

-  4  15.5 

14     3  50  9 

+11  29.9 

-1.1948 

.5405 

+.2678 

-26 

-90  ' 

29  Piscium 

H 

1.42 

10.0 

3  43.9 

5  18.0 

-11    6.0 

-1.3351 

.5398    .2682 

-41 

-90 

4Ccti 

6 

1.39 

10.1 

3  15.1 

8    2.6 

-  8  26.8 

-1.0809 

.5:^87 

.2691 

-17  -90 

5Ceti 

6 

1.39 

10.1 

3    9.1 

8  15.6 

-  8  14.2 

-l.l2:w 

.5386'    .2691 

-20'  -90 

B.A.C.5 

6 

1.38 

10.0 

2  55.6 

8  30.1 

-  8    0.2 

-1.2856 

.5385'    MtiOl 

-34!  -90 

B.A.C.ei 

6i 

1.2^ 

10.4 

2  55.1 

15  53.0 

-  0  51.9 

+0.6985 

.5357    iW04 

+87 

-6 

10  Cell 

6 

+1.27 

+  9.8 

-  0  45.0 

16  52.6 

+  0    5.7 

-1.2196 

.5354  +.2704 

-2-?   -90 

14  Ceti 

64 

1.23'    10.1 

1  12.1 

21     4.8 

+  4    9.8 

+0.3717 

.5341 

.2705 

464   -24 

15  Ceti 

64 

1.21     10.1 

-  1  12.0 

22  17.4 

+  5  20.0 

+0.6972 

.5338 

.2704 

48!)  -  7 

17  Piac,  mult. 

6 

1.03      9.0 

+  4  14.0 

15  11  27.0 

-  5  55.9 

-1^2685 

.5313 

.2675 

-32  -86 

B.A.C.408 

64 

0.97      9.3 

4    4.6 

19  31.7 

+  1  53.2 

+1.0368 

,5307 

.2644 

490 

+15 

96  Pitcium 

64 

+0.93.  +  8.5 

+  6  38.4 

22  32.1 

+  4  47.8 

-0.7877 

.53061 +J2620 

+  1 

-74 
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ELEMENTS 

\  FOR  FACILITATING 

THE  PREDICTION   OF  OCCULTATIONS  OF 

* 

PLANETS  AND  STARS 

BY  THE 

MOON. 

1 

AVOVfilT. 

Stab's— 

At  Coxjuxction  in  R.  A. 

LimitiDf; 
ParalloU. 

1 

Mag. 

187 
Aa 

ntrom 
3.0. 

Apparent 
Decllnstion. 

Waablngton 
Mean  lime. 

Hoar  Angle 

H 

• 

Y 

a/ 

y 

N'n. 

o 

S'n. 

o 

• 

» 

o      / 

d     h    m 

h    m 

5  Libn» 

6 

+1.14 

-  9.2 

-14  55.5 

1    2  24.1 

-  3  33.0 

+0.2297 

.5170 

-J2175 

+49 

-31 

a*  Libne 

6 

1.17 

9.4 

15  28.2 

4  45.6 

-  1  15.8 

+0.3059 

.5188 

J2150 

+53 

-27 

a*  Libne 

2| 

1.17 

9.4 

15  30.9 

4  51.3 

-  1  10.2 

+0.3*331 

.5189 

.2149 

+55 

-25 

_  V*  Libns 

6 

ISiti 

9.4 

15  45.9 

12  36.1 

+  6  19.1 

-1.0287 

.5252 

.2059 

-21 

-90 

i  v^  Libra 

5i 

1.28 

9.4 

15  59.6 

12  41.5 

+  6  25.4 

-0.8030 

.5253 

.2058 

-  7 

-90 

28  Libras 

6 

1.38 

10.0 

17  41.9 

19  25.7 

-11     3.3 

-0.3379 

.5310 

.1972 

+17 

-63 

B.A.C.5109 

6 

+1.45 

-10.4 

-19  14.4 

2    0  55.2 

-  5  44.6 

+0.2398 

.5361 

-.1894 

+46 

-30 

41  Ltbro 

6 

1.49 

10.1 

18  53.1 

3  50.8 

-  2  54.7 

-0.6833 

.5389 

.1848 

-  3 

-90  ' 

«  Libra   . 

5 

1.52 

lOiJ 

19  16.1 

5  14.9 

-  1  33.5 

-0.5332 

.5402 

.1825 

+  5 

-78 

,  X  Libra 

6 

1.58 

10.1 

19  47.3 

10  25.6 

+  3  26.7 

-0.9044 

.5439 

.1743 

-17 

-90 

,  B.A.C.5281 

6 

1.62 

10.4 

20  36.8 

12  30.4 

+  5  27.3 

-0.3909 

.5471 

.1702 

+11 

-67 

i  6  Scorpii 

2i 

1.65 

10.9 

22  15.7 

13  31.1 

+  6  25.9 

+11738 

.5479 

.1684 

468 

+30 

1  u*  Scorpii 

4i 

+1.68 

-10.1 

-20  31.6 

16  41.7 

+  9  29.9 

-1.1776 

.5513 

-.1625 

-39 

-90  ' 

\  B.A.C.5395 

6 

1.74 

10.1 

21    4.6 

19  27.1 

-11  50.5 

-1.0380 

.5541 

.1572 

-28 

-90 

I  p  Opbi ,  muU. 
18  Opbiucbi 

5 

1.83 

10^ 

23    0.3 

3    0  33.8 

-6  54.7 

+0.3621 

J>592 

.1469 

+48 

-23  1 

6 

1.99 

10.0 

24  25.0 

10  44.7 

+  2  53.8 

+0-2934 

.5691 

.1242 

+41 

-27 

B.A.C.564i 

6i 

2.00 

10.0 

24  36.9 

11  24.6 

+  3  32.3 

+0.4168 

.5697 

.1226 

+48 

-20 

1  22  Opbiucbi 

6^ 

2.02 

9.4 

23  18.2 

12  53.2 

+  4  57.4 

-1.1215 

.5710 

.1191 

-40 

-9i)' 

B.A.C.5709 

6 

+2.06 

-  9.8 

-24  54.1 

14  57.1 

+  6  56,7 

+0.2931 

.5732 

-.1140 

+40 

-26 

;  26  Opkiiichi 

6 

2.06 

9.7 

24  47.7 

15    1.8 

+  7    1.2 

+0.1751 

.5732 

.1138 

+34 

-33 

!  A}  Opbiucbi 

5 

2.18 

9.4 

26  25.0 

21  11.6 

-11     3.1 

+1.1915 

.5788 

.0982 

464 

+36  . 

A*  Opbiucbi 

6 

2.19 

9.4 

26  24.9 

21  11.6 

-11     3.1 

+1.1907 

.5788 

.0982 

4<>4 

+37 

38  Opbiucbi 

6i 

2.20 

9.3 

26  29.3 

22    5.3 

-10  11.4 

+1.1784 

.5796 

.0959 

4«4 

+:j5 

39  Opbi.,  fnuU. 

6 

2.16 

8.5 

24    8.9 

22  17.3 

-  9  59.9 

-1.2511 

.5798 

.0954 

-56 

-90 

d  Opbiucbi 
B.A.C.5909 

3i 

+2.20 

-8.6 

-24  52.4 

23  52.1 

-  8  28.8 

-0.6521 

.5811 

-.0912 

-12 

-90 

6i 

2.27 

8.5 

26  10.3 

4    3  41.9 

-  4  48.0 

+0.3544 

.5845 

.0808 

441 

-23 

B.A.C.0024 

6^ 

2.38 

7.8 

27    1.2 

10  57.7 

+  2  10.4 

+0.7060 

.5901 

.0604 

+62 

-2 

B.A.C.6194 

6 

2.53 

6.1 

27    6.3 

21  34.4 

-11  38.9 

40.2997 

.5972 

-.0284 

+33 

-26, 

f  Sagiturii 

3i 

2.64 

4.4 

27    7.2 

5    7  57.0 

-  1  42.2 

+0.2039 

.6020 

+.0043 

+26 

-;ii  ' 

9  Sagiturii 

2h 

2.67 

3.6 

26  27i3 

11  32.9 

+  1  44.7 

-0.4313 

.6034 

.0157 

-  7 

-71 

'  r  Sacittarii 

31 

+2.75 

-  3.1 

-27  51.3 

15  51.5 

+  5  52.3 

+1.0732 

.6044 

+.0298 

462 

+25 

,  B.A.C.H562 

6i 

2.73 

2.4 

26    7.1 

18  13.4 

+  8    8.2 

-0.5871 

.6049 

.0373 

-13 

-8(> 

jb  Sag ittarii 
R.A.C.66G6 

6 

2.71 

2.1 

25  28.4 

19    5.5 

+  8  58.1 

-1.1989 

.6050 

.0401 

-54 

-90  ' 

6 

2.81 

1.1 

27  14.6 

6    0  21.4 

-  9  594 

+0.8271 

.6059 

.0570 

46.1 

+  6  ■ 

'  h^  Sagittarii 

6 

2.77 

0.4 

24  59.7 

2  41.0 

-  7  45.7 

-1.2741 

.6060 

.0647 

^3 

-90  , 

i«  Sagittarii 

4i 

2.77 

-  0.4 

25    9.7 

2  55.6 

-  7  31.7 

-1.0922 

.6059 

.0654 

-42 

-90  . 

1 

u  Sagittarii 

5 

+2.85 

+  0.8 

-26  38.0 

9  58.3 

-  0  46.9 

+0.9137 

.6053 

+.0878 

463 

+11 

A  Sagittarii 

5 

2.86 

1.1 

26  32.2 

11    8.4 

+  0  20.2 

+0.9215 

.6052    .0914 

46:i 

+12 

B.A.C.7077 

6 

2.87 

3.9 

25  22.2 

23  49.2 

-11  31.0 

+1.1695 

.6018    .1300 

44>5 

+32 

B.A.C.7197 

6 

2.82 

5.2 

23  11.8 

7    5  42.1 

-  5  52.7 

-0.1608 

.5991 

.1470 

+19 

-52 

B.A.C.7237 

6 

2.85 

5.4 

24  15.3 

7  27.0 

-  4  12.2 

+1.1437 

.5982 

.1518 

+66 

+29 

X  Capricorni 

6 

2.79 

6.6 

21  42.0 

13  26.0 

+  1  32.1 

-0.4153 

.5950 

.1681 

+  8 

-69 

27  Capricorni 

6 

42.78:  +  6.8 

-21     3.7 

13  49.2 

+  1  54.2 

-0.9777 

.5948 

+.1691 

-24 

-90 

4  Capricorni 

5i 

2.78 

7.1 

21  10.5 

16  10.0 

+  4    9.4 

-0.4630 

.59:m 

.1752 

+  6 

-73 

33  Capricorni 

54 

2.77 

7.9 

21  23.3 

19  28.2 

+  7  19.5 

+0.3374 

.5913 

.1832 

+49 

-24  1 

35  Capricorni 

6 

2.78 

8.1 

21  44.5 

20  40.3 

+  8  28.7 

+o.j)mi5 

.5;K)6 

.1861 

468 

+  9  . 

37  Capricorni 

6 

2.76 

8.6 

20  38.8 

23  39.7 

+11  21.0 

+0.3979 

.5K':<7 

.1931 

+53 

-21 

e  Capricorni 

4i 

2.74 

8.8 

20    1.9 

8    0  32.5 

-11  48.3 

-0.0354 

.5882    .1950 

+30 

-45 

«  Capricorni 

5 

+2.73 

+  9.1 

-19  26.5 

2  44.4 

-  9  41.6 

-0.1798 

.5865  +5000 

+23 

-53 

B.  A.  C.  7550 

6 

2.74 

9.1 

20  11.9 

2  57.4 

-  9  29.2 

+0.6060 

.5864 

.2004 

466 

-10  ■ 

29  Aqua.,  mil//. 

6 

2.661    10.4 

17  34.3 

10  39.6 

-  2    5.0 

-0.3615 

.5811 

.2165 

+16  -64  • 

56  Aquarii 

6 

2.57    12.0 

15  13.9 

22    2.8 

+  8  52.0 

-0,0722 

.5731 

.2368 

+:«'  -47 

r>  Aqua.,fiHi2f. 

6 

2.51     12.9 

14  43.3 

9    5  19.3 

-  8    7.8 

+1.1915 

!    .5680,    J2475 

+75  +27 

,  1*  Aquarii 

4 

+2^+13.0 

-14  15.5 

6    7.1 

1   -7  21.0 

+0.9347 

:    .5675  +J2486 

+76  +8 
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OCCULT  ATIONS,  1873 


ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULT ATIONS  OF     ; 

PLANETS  AND  STARS 

BY  THE 

MOON. 

1 

AUGUST.                                                                                      1 

Stab's— 

At  CoN-JL-xcnox  in  B.  A. 

Limiting 
ParsOlds. 

Name. 

Mag. 

Bed'n 

187 
Aa 

sfh)m 
3.0. 
AJ 

Apparent 
DeclioatioD. 

WashincioD 
Moan  Time. 

Hour  Angle 

H 

r 

3/ 

y 

N'n. 

1 
S'n. 

8 

H 

0      / 

d     h    m 

k    m 

1 

o<        0 

74  Aquarii 

6 

+2.46 

+13.0 

-12  17.3 

9     7  46.3 

-  5  46.2 

-0.5851 

.5664  +.2508 

+  8-81 

rff^  Aquarii 

4i 

2.37 

13.8 

9  46.5 

17  21.1 

+  3  27.7 

-0.5977 

.5601 1    .2613 

+  9  -81 

ilf"  Aquarii 

4^ 

2.36 

14.0 

9  52.3 

18  14.7 

+  4  19.4 

-0.2695 

.5596,    .2621 

+26  -58 

^  Aqnarii 
k  A.  C.  81214 

5 

2.36 

14.0 

10  18.0 

18  41.9 

+  4  45.6 

+0ii711 

.55931   i!626 

+55,  -29 

Gh 

2.28 

14.3 

8    9.8 

10     1  56.8 

+11  45.1 

+o.09:«j 

.5549;    .2683 

+46l  -36 

B.A.C  8274 

6 

2.22 

14.6 

7    4.9 

7  42.0 

-  6  41.8 

+0.5829 

•5518 

.2717 

+77 

-13 

27  Piscium 

^i 

+2.16 

+14.5 

-  4  15.4 

12  14.0 

-  2  19.2 

-0.9681 

.?496 

+.2738 

-10 

-90 

29  Piscium 

5i 

2.15 

14.4 

3  43.8 

13  38.4 

-  0  57.7 

-1.1038 

.5487    .2742 

-19 

-90 

4Ceti 

6 

2.12 

14.6 

3  15.1 

16  17.9 

+  1  36.3 

-0.8484 

.5475    .2751 

-  2 

-90 

5Ceti 

6 

2.12 

14.6 

3    9.0 

16  30.5 

+  1  48.5 

-0.8903 

.5474     iJ751 

-  5 

-90 ; 

B.A.C.  5 

6 

'4I.12 

14.5 

2  55.5 

16  44.5 

+  2    2.0 

-1.0488 

.5474 

J2752 

-15.  -90    1 

B.A.C.  81 

6i 

2.06 

14.9 

2  55.1 

23  53.6 

+  8  56.4 

+0.9166 

.5445 

.2763 

+87 

+  6 

10  Ceti 

6 

+2.03 

+14.5 

-  0  44.9 

11    0  51.2 

+  9  52.2 

-9.9696 

.5441 

+.2764 

-  9 

-90' 

14  Ceti 

6^ 

2.00 

14.7 

1  12.0 

4  55.6 

-10  11.7 

+0.6033 

.5429 

.2762 

+61 

-12 

15  Ceti 

Gh 

2.00 

14.8 

-  1  11.9 

6    5.9 

-  9    3.8 

+0.9253 

.5425 

.2761 

4^9 

+  6 

72  Pise.,  mult. 

6 

1.85 

14.1 

+  4  14.1 

18  51.3 

+  3  16.0 

-0.9942 

.5396 

i2726 

-11 

-^ 

B.A.C.  408 

6d 

1.79 

14.4 

4    4.6 

12    2  41.7 

+10  50.8 

+1.2871 

.5;W6 

ii683 

+90   +35 

96  Piscium 

dh 

1.75 

13.7 

6  38.5 

5  36.8 

-10  19.8 

-0.5134 

.5364 

.2664 

+171  -72 

/i  Piscium 

5 

+1.75 

+14.0 

+  5  29.5 

6    7.8 

-  9  49.9 

+0.7823 

.5383 

+.2660 

+90 

-  1 

B.A.C.  481 

6d 

1.72 

13.7 

6  59.9 

8  51.6 

-  7  11.4 

-0.0130 

.5382 

.2640 

+42 

-42 

0  Piscium 

4 

1.68 

13.3 

8  31.3 

13  10.8 

-  3    0.9 

-0.4188 

.5361 

.2604 

+21 

-65 

29  Arietis 

6i 

1.48 

14.4 

14  28.4 

13  11    5.7 

-  5  49.6 

-1.0285 

.5401 

.2361 

-14 

-76* 

0  Arietis 

6 

1.43 

11.3 

14  46.5 

16  26.5 

-  0  39.6 

-0.0974 

.5411 

.2287 

+38 

-42 

a  Arietis 

6 

1.39 

lUsl 

14  33.6 

19  37.2 

+  2  24.8 

+0.8441 

.5418 

i2240 

+90 

+  8 

53  Arietis 

6 

+1.32 

+10.2 

+17  23.5 

14    2  50.2 

+  9  23.1 

-0.5017 

.5436 

+J2125 

+16 

-63 

13  Tauri 

5i 

1.17 

9.4 

19  17.7 

18  30.8 

+  0  31.6 

+0.6397 

.5481 

.1846 

+6,? 

+  1 

B.A.C.  1143 

6 

1.16 

8.9 

20  31.6 

19  26.9 

+  I  25.8 

-0.4755 

.5484 

.1827 

+17 

-58 

32  Tauri 

6 

I.ll 

8.2 

22    6.7 

15    0  55.8 

+  6  43.3 

-1.1657 

.5500 

.1720 

-2!> 

-68 

A»  Tauri 

4i 

1.08 

8.3 

21  44.1 

4  24.2 

+10    4.5 

-0.1863 

J>509 

.1648 

+33 

-40 

A»  Tauri 

6 

1.08 

8.4 

21  40.0 

4  41.0 

+10  20.7 

-0.0686 

.5510 

.1642 

+39 

-34 ; 

56  Tauri 

6 

+1.02 

+  8.3 

+21  28.0 

10  59.3 

-  7  34.3 

+1.1358 

.5527 

+.1507 

+90 

+37 

62  Tauri 

6 

1.01 

7.4 

24    0.3 

12  51.4 

-  5  46.2 

-1.2636 

.5533 

.1467 

-43 

-66 

K*  Tauri 

4i 

1.01 

8.0 

22    0.2 

13  29.9 

-  5    9.0 

+9.9437 

.5535 

.1451 

+90 

+23 

«>  Tauri 

64 

1.01 

8.1 

21  54.6 

13  31.2 

-  5    7.7 

+1.0450 

.55:J5 

.1451 

+90 

+30 

v»  Tauri 

H 

1.00 

7.9 

22  31.5 

13  53.8 

-  4  45.9 

+0.4497 

.5536 

.1412 

+72 

-  5 

t;3  Tauri 

6 

1.00 

7.8 

22  42.6 

14  19.8 

-  4  20.9 

+0.3173 

.5538 

.1432 

+62 

-12 

T  Tauri 

ik 

+0.95 

+  7.6 

+22  42.8 

20  51.6 

+  1  57.1 

+1.2048 

.5555 

+.1284 

+90 

+46 

B.A.C.  1518 

6 

0.80 

6.9 

24  23.2 

16    2  54.6 

+  7  47.2 

+0.1640 

.5569 

.1143 

+53 

-16 

99  Tauri 

6 

0.89 

7.1 

23  45.0 

3  35.8 

+  8  26.9 

+0.9200 

.5570 

.1120 

+90 

+25 

k  Tauri 

5i 

0.89 

6.7 

24  51.2 

3  43.0 

^r  8  33.9 

-0.2408 

.5570 

.1123 

+29 

-37 

103  Tauri 

6 

0.85 

6.8 

24    5.8 

8    2.6 

-11  15.8 

+1.0301 

.5579 

.1020 

4410 

+33 

118  Tauri 

6 

0.77 

6.3 

25    2.8 

17     8.7 

-  2  29.3 

+0.8459 

.5595 

1 

.0795 

+90 

+24 

125  Tauri 

6 

+o.r> 

+  5.9 

+25  49.5 

21  37.4 

+  1  49.8 

+0.3430 

.5600 

+.0683 

465 

-  3 

136  Tauri 

5 

0.68      5.1 

27  34.9 

17    3  25.1 

+  7  24.9 

-1.1921 

.5601 

.0534 

-38 

-62 

139  Tauri 

54 

0.65 

5.7     25  56.2 

5  28.1 

+  9  23.4 

+0.6803 

.5602 

.0416 

+90 

+17 

49  Aurigao 

H 

0.53 

4.6^ 

28    7.2 

21  26.0 

+  0  46.9 

-1.2385 

!    .5592; +.0071 

-47  -62    I 

39  Geminor. 

6 

0.45 

4.9 

26  14.8 

18    7  43.9 

+10  42.7 

+0.7313 

,    .5573 -.0193 

+510 

+23 

40  Geminor. 

1 

64.    0.45 

4.9 

26    5.1 

8    1.1 

+10  59.4 

+0.9020 

.5572    .0200 

i 

+90 

+33 

1 

47  Geminor. 

6    +0.42  +  4.4 

+27    3.9 

13  12.4 

-  8    0.4 

-o.:iOi3 

.55.V  -.0331 

+26 

-34 

V  Geminoruro 

44    0.35;     4.1 

27  10.6 

19    0    2.7 

+  2  27.1 

-0.9290 

.55221    .0595 

-131  -63 

e  Gcmlnorum 

6  :   0.33 

4.2 

26    5.1 

3  43.7 

1+6    0.4 

+0.0300 

.5508;    .0663 

445i  -19 

cj'  Cancrt 

6      0.29 

4.1 

25  44.4 

11  18.8 

-10  40.1 

-0.1762 

.5173    .0856 

+33  -31 

u-  Cancri 

64'    0.29 

4.1 

25  26.3 

11  41.1 

-10  18.6 

+0.1232 

MT\    .0866 

40O  -16 

V;*  Cancri 

64  +0.27 

+  3.9 

+26  13.0 

15  32.0 

-  6  35.5 

-1.0842 

.5453  -.0953 

-25   -64 
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ELEMENTS  FOR   FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS 

BY  THE   MOON. 

1 

Arovsi 

• 

Star's— 

At  CoxjuxcnoN  in  R. 

A. 

Lhnitinff 
Parollcln. 

Kamo. 

Mag. 

Rcd'n 
Aa 

Bfrom 
3.0 

Ai 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hoar  Angle 

H 

Y 

3/ 

y 

N'n. 

S'n. 

t 

It 

0      / 

d     h    m 

h     m 

^Caocri 

6 

+0.27 

+  3.9 

+25  53.5 

19  15  39.2 

-  6  28.6 

-0.7376 

.5453 

-.0956 

V 

+  1 

-63  ' 

7,  Cancri 

6 

0.25 

4.1 

24  25.3 

20  19.0 

-  1  58.2 

+0.4097 

.5430 

.1058 

+69 

-  4  1 

1  v^Cancri,muZ<. 

7 

0.24 

3.9 

24  56.9 

23    8.5 

+  0  45.7 

-0.47e2 

.5415 

.1117 

+16 

-51 

V-  Cancri    . 

6^ 

0.24 

4.0 

24  33.9 

20    0    3.3 

+  1  38.7 

-0.1592 

.5410 

.1137 

+4)4 

-.1.1  1 

f^  Cancri 

6 

0.23 

4.0 

24  30.5 

1  24.5 

+  2  57.2 

-0.2520 

.5402 

.1165 

+29;  -39    1 

32  Cancri 

6 

0.23 

4.0 

24  31.0 

2    6.2 

+  3  37.5 

-0.3423 

.5398 

.1179 

+24 

-44 

^Cancri 

5 

+0.16 

+  3.6 

+22  33.5 

19  26.8 

-  3  35.6 

-0.5246 

.5298 

-►.1516 

+14 

-58 

71)  Cancri 

6* 

0.16 

3.6 

22  30.6 

19  55.8 

-  3    7.6 

-0.5450 

.5295 

.1521 

+13 

-60 

B.A.C.3138 

6 

0.16 

3.7 

21  48.4 

21  32.2 

-  1  34.2 

-0.0134 

.5284 

.1550 

+4'J 

-31 

u  Virginia 

6 

0.16 

0.6 

8  50.2 

24    2     1.9 

+  0  42.5 

-1.329H 

.4920 

.2403 

-4(^ 

-81 

i>  Virginia 

4i 

0.16 

+  0.4 

7  14.4 

6  11.8 

+  4  45.7 

-0.5598 

.4910 

.2424 

+14 

-75  ' 

B.A.C.3996 

1 

6 

0.16 

0.0 

5  54.0 

8    2.3 

+  6  33.2 

+0.4842 

.4907 

.2432 

+72 

-17 

h  Virginia 

6 

+0.18 

-  0.4 

+  4  21.7 

14    9.2 

-11  29.7 

+0.6988 
+1.2871 

.4895 

-.2455 

+90 

-  6 

10  Virginia 

6 

0.20 

0.8 

2  36.6 

19  40.0 

-  6    7.7 

.4888 

.2472 

+90 

+:m 

j  B.A.C.4104 

6i 

0.22 

0.5 

+  4  45.7 

20  47.8 

-  5     1.8 

-1.3813 

.4887 

^475 

-46 

-85 

y  Virg.,  fMdt, 
•  B.A.C.4277 

2d 

0.28 

2.2 

-  0  45.2 

25  13  51.8 

+11  34.9 

+0.4915 

.4882 

.2493 

+72 

-18 

6 

0.28 

2.3 

0  52.7 

14  56.0 

-11  22.6 

+0.3630 

.4883 

.2493 

+64 

-24 

:  38  Virginia 

6 

0.29 

2.9 

2  52.0 

20  21.5 

-  6    5.7 

+1.2106 

.4888 

.2494 

+87 

+26 

k  Virginia 

^ 

+0.32 

-  3.1 

-  3    7.6 

23  59.7 

-  2  33.4 

+0.5924 

.4892 

-5490 

+80 

-12  ' 

46  Virginia 

6 

0.32 

3.0 

2  41.2 

26    0  31.7 

-  2    2.2 

-0.0287 

.4893 

.2489 

+41 

-45  . 

48  Virginia 

6 

0.33 

3.2 

2  58.8 

2  23.5 

-  0  13.5 

-0.1662 

.4900 

.2485 

+34 

-52  i 

fi  Virg.,  muU. 

H 

0.34 

3.7 

4  51.7 

5  46.5 

+  3    4.2 

+1.0723 

.4902 

J2479 

+85 

+16    ! 

66  Virginia 

6 

0.41 

3.9 

4  30.0 

13  56.1 

+11     0.5 

-1.3400 

.4920 

i2458 

-41 

-90  , 

1  t^  Virginia 

5 

+0.45 

-  4.4 

-5  36.0 

18    3.6 

-  8  58.8 

-1.1368 

.4932 

-.2442 

-22 

-90  ' 

i»  Virginia 
B.A.C.4591 

6 

0.47 

5i2 

8    3.8 

23  21 .2 

-  3  49.9 

+0.2878 

.4950    .2430 

+57 

-28 

6 

0.49 

5.5 

9    4.4 

27    2  24.4 

-  0  51.7 

+0.6622 

.4962|    J2403 

48{» 

-  9 

'  A  Virginia 

4h 

0.64 

7.1 

12  47.2 

19  30.4 

-  8  14.6 

+0.7081 

.5042 

.2289 

+77 

-  6 

1  5  Librie 

6 

0.78 

8.0 

14  55.5 

28    9  25.3 

+  5  16.1 

-0.0660 

.5126 

i2162 

+34 

-47 

1  a*  Librae 

6 

+0.80 

-  8.2 

15  28.2 

11  49.1 

+  7  35.3 

+0.0111 

.5143 

-5137 

+38 

-43 

a>  LibriB 

2h 

0.80 

8.2 

15  30.9 

11  54.9 

+  7  41.0 

+0.0387 

.5143 

.2136 

+:i9 

-41 

v^  LibrB 

6 

0.90 

8.6 

15  45.9 

19  48.1 

-  8  40.3 

-1 .3360 

.5201 

.2044 

-52 

-90 

v^  Libra 

5i 

0.9(» 

8.6 

15  59.6 

19  53.5 

-  8  35.0 

-1.1082 

.5201,    .2043 

-27  j  -90 

28  Librs 

6 

0.98 

9.0 

17  41.9 

29    2  45.6 

-  1  55.7 

-0.6371 

.5256    .1951 

+  1    -87 

B.A.C.5109 

6 

+1.06 

-  9.5 

-19  14.3 

8  22.1 

+  3  30.0'   -0.0507 

.5300 

-.1869 

+30   -46 

41  Libras 

6 

1.10 

9.3 

18  53.1 

11  21.6 

+  6  23.7,   -0.9831 

.5324    .1824 

-20I  -90 

«c  LibrB 

5 

1.12 

9.4 

19  16.1 

12  47.5 

+  7  46.91    -0.8308 

.5337    .181)2 

-11;  -90 

X  Librie 

6 

1.21 

9.5 

19  47.3 

18    5.4 

-11     5.7    -1.2034 

.5:W1     .1713 

-40   -90 

B.A.C.5281 

6 

1.24 

9.8 

20  36.8 

20  13.3 

-  9    21'   -0.681  f; 

.5399    .1677 

-5-90 

MARa 

-22    7.1 

20  13.8 

-  9     1.6 

+0.924 1 

.5399  -.1677 

+681  +10 

A  Bcorpti 

2i 

+1.28 

-10.2 

22  15.7 

21  15.4 

-  8    2.1 

+0.902'^ 

.5408    .1658 

+(i8!  +  8 

19  Scorpii 

6      1.41 

10.5 

23  51.8 

30    6  22.5 

+  0  46.3    +1.1663 

.5491!    .1487 

466  +30 

p  Oplii.,  mult. 

5  i    1.43 

10.1 

23    9.3 

8  35.0 

+  2  54.3    +0.0911) 

.5510     .1443 

+33   -38 

23  8corpii 

6 

1.59j    10.4 

25  18.0 

• 

17  47.0 

+11  46.6    +1.1169 

6593    .1245 

+6i    +27 

18  Ophiuchi 

6 

+1.61-10.0 

-24  25.0 

19    2.3 

-11     0.8    +9.0322 

..•>6a3  -.1216 

+27   -41 

B.A.C.-iWl 

6Ji     1.62.    10.0 

24  36.9 

19  43.4 

-10  21.2,  +o,i:>so 

•5610    .1200 

+34   -34 

B.A.C.5709 

6 

1.71       9.9 

24  54.1 

2:)  21.8 

-  6  50.8,    +0.n3(JS 

.5641     .1116 

■♦2(i   -41 

26  Ophiuchi 

6 

1.71       9.9 

24  47.7 

23  26.6 

-  6  46.2    -0.0H26 

.5()43    .1110 

+2;),  -4-< 

A>  Ophiuchi 

5 

1.81       9.9 

26  25.0 

31     5  46.9 

-  0  40.0    +0.9561 

..'><i9.-»j    .0f)57 

+61.  +14 

A'  Ophiuchi 

6    +I.H1  -  9.3!  -26  24.9 

5  47.3 

-  0  39.6    +0.9.-).|I 

..'>695  -.09.-.7 

1 

+64   +14 

38  Ophiuchi 
/)  Ophiuchi 
B.A.C.r>909 

6.J.    1.83      9.H     26  29.3 

6  42.1 

+  0  13.1     +0.9435J 

.5704     Xy.rX\ 

+6.1   +13 

H 

1.84      9.1.     24  52.4 

8  32.0 

+  1  58.t)     -0.1H)99 

Si7\\)    .Or-Hi 

-27   -90  , 

Oh 

1.91       9.1.    26  10.4 

12  2rt.4 

+  5  46.3    +9.11.-J9 

..')75(»     .07  K\ 

+27   -37 

B.  AC.  6024 

6.i'+2.07.-  8  5  -27     1.2' 

19  56.8 

-11     2.'i    +0.4632 

..kSIM  -.05:5IJ  +47   -16  il 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF    1 

PLANETS  AND   STARS 

Bi   THE 

MOON. 

SEPTEHBER. 

Star's— 

4 

AlT  CoxjUNcnox  in  E. 

A. 

Limiting 
PankUels. 

Kame. 

Hag. 
6 

Ked'ns  from 
1873.0. 

Apparent 
DedLiaUon. 

Washiiifftoii 
Mean  Tune. 

Hour  Angle 

H 

Y 

7/ 

y 

X'n. 

0 
+21 

S*n. 

B.A.C.6I94 

+2^.23 

-7:1 

-27    5.3 

d     h    m 
1     6  51.8 

h    m 
-  0  33.4 

+0,0882 

.5873 

-.0266 

0  ' 
-38  ' 

^  Sagittarii 

H 

2.39 

5.6 

27    7.2 

17  31.9 

+  9  40.7 

+0.0085 

.5925 

+.0076 

+15 

-43 

a  Sagittarii 

2i 

2.4(i 

4.7 

26  27-2 

21  13.7 

-10  46.5 

-0.6281 

.5937 

.0153 

-17 

-90 

r  Sagittlkrii 

3i 

2.55 

4.4 

27  51.3 

2    1  39.1 

-  6  32.1 

+0.9028 

.5952 

.0322 

+62 

+11 

B.A.C.6562 

6i 

2.55 

3.5 

26    7.2 

4    4.6 

-  4  12.5 

-0.7723 

.5958 

.d374 

-23 

-90  . 

B.A.C.b()66 

6 

2.<>4 

2.8 

27  14.7 

10  21.8 

+  1  49.0 

+0.6703 

.5969 

.0588 

+60 

-  5 

h^  Sagittarii 

4d 

+2.64 

-  1.8 

-25    9.7 

12  59.7 

+  4  20.5 

-1.2644 

.5973 

+.0664 

-59 

-90 

u  Sagittarii 

5 

2.77 

0.7 

26  38.1 

20  12.0 

+11  14.9 

+0.7768 

.5974 

.0886 

+64 

+  2 

A  Sagittarii 

5 

2.78 

-  0.4 

26  32.2 

21  23.6 

-11  36.5 

+0.7869 

.5972 

.0930 

+64 

+  2 

B.A.C.7077 

6 

2.86 

+  2.3 

25  22.2 

3  10  19.1 

+  0  47.0 

+1.0632 

.5953 

.13Q8 

+65 

+22 

B.A.C.7197 

G 

2.85 

3.9 

23  11.8 

16  17.7 

+  6  31.1 

-0.2621 

.5933 

.1478 

+14 

-59 

B.A.C.7237 

6 

2.90 

4.0 

24  15.3 

18    4.1 

+  8  13.1 

+1.0541 

.5928 

.1528 

+66 

+2a 

y  Capricorn  i 
37  Capricorni 

6 

+2.87 

+  5.9 

-21  42.0 

4    0    7.8 

-  9  57.9 

-0.4984 

.5903 

+.1690 

+  4 

-76 

6 

2.86 

6.1 

21    3.8 

0  31.2 

-  9  35.5 

-1.0622 

.5901 

.1704 

-30 

-90 

0  Capricorni 

5^ 

2.88 

6.5 

21  10.5 

2  53.6 

-  7  18.8 

^.5394 

:5891 

.1762 

+  3 

-79 

33  Capricorni 

5i 

2.90 

7.1 

21  23.3 

6  13.9 

-  4    6.5 

+0.2727 

.5876 

.1842 

+46 

-aj 

35  Capricorni 

6 

2.91 

7.1 

21  44.5 

7  26.5 

-  2  56.8 

+0.8466 

.5870 

.1878 

^68 

+  4 

37  Capricorni 

6 

2.90 

7.9 

20  38.8 

10  27.4 

-  0    3.1 

+0.3440 

.5853 

.1949 

+50 

-25 

e  Capricorni 

4i 

+2.89 

+  8.1 

-20     1.9 

11  20.6 

+  0  48.0 

-0.0880 

.5853 

+.1964 

+28 

-49 

K  Capricorni 

5 

2.89 

8.6 

)9  26.5 

13  33.4 

+  2  55.6 

-0.2267 

.5845 

.2019 

+21 

-56 

B.A.C.7550 

6 

2.90 

8.5 

20  11.9 

13  46.4 

+  3    8.0 

+0.5612 

.5841 

i2023 

+64 

-12 

iSd  Aqua.,  mult. 

6 

2.87 

10.3 

17  34.4 

21  30.7 

+10  34.2 

-0.3866 

.5797 

.2190 

+15 

-66 

56  Aquarii 

6 

2.83 

12.3 

15  13.8 

5    8  53.8 

-2  28.8 

-0.0654 

57:J2 

.2397 

+34 

-47 

r^  Aqua.,ii»i(2t. 

6 

2.83 

13.5 

14  43.3 

16    8.4 

+  4  29.5 

+1.2126 

.5694 

J^448 

+76 

+29 

r«  Aquarii 

4 

+2.83 

+13.6 

-14  15.5 

16  55.9 

+  5  15.2 

+0.9605 

.5686 

+.2525 

+76 

♦  9 

74  Aquani 

6 

2.79 

13.9 

12  17.3 

18  34.5 

+  6  50.2 

-0.5479 

.5679 

.2543 

-11 

-78 

^i  Aquarii 

H 

2.73 

15.2 

9  46.5 

6    4    3.9 

-  8    1.3 

-0.^325 

.5633 

.2655 

+13 

-76 

Y^*  Aquarii 

^ 

2.74 

15.3 

9  52.3 

4  56.8 

-  7  10.3 

-0.2036 

.5623 

.2664 

+30 

-55 

^  Aquarii 
B  A.C.8214 

5 

2.74 

15.3 

10  18.0 

5  23.7 

-  6  44.4 

+0.3345 

.5623 

.2670 

+59 

-26 

6J 

2.70 

16.1 

8    9.8 

12  32.6 

+  0    9.1 

+0.1785 

a>591 

.2732 

+5! 

-34 

B.  AC.  8274 

6 

+2.68 

+16.7 

-  7    4.9 

18  12.1 

+  5  36.5 

+0.6789 

.5567 

+.2768 

+83 

-  8 

27  Piflcium 

H 

2.63 

16.8 

4  15.4 

22  39.2 

+  9  54.1 

-0.8455 

.5548 

.271)2 

-  2 

-90 

29  Piflcium 

H 

2.62 

16.9 

3  43.8 

7    0    1.8 

+11  13.7 

-0.9754 

.5545 

.2798 

-10 

-90 

4  Ceti 

6 

2.62 

17.1 

3  15.0 

2  38.1 

-10  15.4 

-0.7155 

.5536 

J2807 

+  6 

-90 

5Ceti 

6 

2.61 

•  17.1 

3    9.0 

2  50.4 

-10    3.5 

-0.7565 

.5536 

.280H 

+  3 

-90 

B.A.C.5 

6 

2.60 

17.1 

2  55.5 

3    4.1 

-  9  50.4 

-0.9126 

.5535 

iid08 

-  6 

-90 

B.A.C.81 

6h 

+2.58 

+17.7 

-  2  55.0 

10    3.6 

-  3    5.4 

+1.0498 

.5514 

+.2822 

+87 

+14 

10  Ceti 

6 

2.56 

17.5 

0  44.9 

U     0.0 

-  2  11.0 

-0.8126 

.5511 

.2823 

+  1 

-90 

■  14  Ceti 

6^    2.54 

17.9 

1  11.9 

14  58.4 

+  1  3!>.l 

+0.7514 

.5502 

.2822 

+<i3 

-  4 

15  Ceti 

6d 

2.55 

17.9 

-  1  11.8 

16    6.8 

+  2  45.2 

+1 .0723 

.545)9 

.2822 

+89'  +16 

77  Pise,  mult. 

6 

2  45 

17.6 

+  4  14.2 

8    4  31.4 

-  9  15.8 

-0.7936 

.5478 

.2787 

+  2  -74 

e  Piscium 

54 

2.44 

17.5 

4  58.9 

5  40.9 

-  8    8.7 

-1.2086 

.5478 

.2783 

-26  -85 

+2  J  -59 

96  Piscium 

eh 

+2.39 

+17.5 

+  6  38.6 

14  57.6 

+.0  48.9 

-0.2985 

.5471 

+.2727 

//  Piscium 

5      2.39:    i7.y 

5  29.6 

15  27.6 

+  1  17.9 

+0.9793 

.5471 

.2716 

+90  +11 

]  B.  AC.  481 

6h    2.38    17.5 

.      7    0.0 

18    6.3 

+  3  51.2 

+0.2002 

.5471 

.27*12 

+54   -:J2 

1  o  Piscium 

4 

2.35    17.1 

8  31.3 

22  17.3 

+  7  53.6 

-0.15)21 

^    .5471 

.2666 

+33;  -52 

29  Arietis 

6i 

2.24 

15.4 

14  28.5 

9  19  29.2 

+  4  21.7 

-0.7637 

.5493 

.2412 

+  3l  .73 

1  0  Arietis 

6 

2.21 

15.1 

14  46.6 

10    0  39.4 

+  9  21.2 

+0.1576 

.5503 

i2334 

+52 

-30 

a  Arietis 

6 

+2.18  +15.1 

+14  33,7 

3  43.9 

-11  40.7 

+1.0877 

.5508 

+.2285 

+90 

+24 

53  Arietis 

6      2.H.    14.0 

17  23.5 

10  42.8 

-  4  56.5 

-o.2:wo 

.5523 

.2166 

+31,  -48 
-liV  -72 

54  Arietis 

6i    2.15 

13.8 

18  18.6 

1 1     6.0 

-  4  34.1 

-1.0849 

.5523 

.2162 

13Tauri 

5||i    2.05 

12.7 

19  17.7 

11     1  54.5 

+  !)  42.9 

+0.8980 

'    .5558 

.1876 

V)0  +16 

B.A.C.I143 

6  '    2.031    12.2 

2J  31.6 

2  48.9 

+10  35.4 

-0.2.)  10 

.556:) 

.1857 

+:i2  -13 

32Tauri    . 

'    6 

+2.00 

+11.4 

+22    6.8 

8     8.4 

-  8  I6..> 

-0.8812 

'    ..J573 

+.1746 

—   # 

-68 
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ELEMENTS  FOR   FACILITATING   THE   PREDICTION  OF  OCCULTATIONS  OF     \ 

1 
1 

PLANETS   AND   STARS 

BY   THE 

MOON. 

• 

1                     "    " 

SEPTEKBEn. 

STAU'a— 

At  Coxjuxctio.n  l\  R 

A. 

Limiting 
Parallels. 

1          'Same. 

Mag. 

RccVna  (h>m 
1873.0. 

Apparent 
Declination. 

Waahingtoxi 
Mcau  Timo. 

HourAai'Ie 

H 

1 
Y 

a/ 

y 

Vn.     S'n.  1 

1 

1 

a     1     •  // 

0      / 

d     h    m 

h     m 

\ 

Q                 0 

A»  Tauri 

4i  +1.97; +11.3 

+21  44.1 

11  11  31.0 

-  5     1.2 

+0.0849 

.5581' +.1668 

+48   -26 

'  A'  Tauri 

6 

1.961    11.3 

21  40.0 

11  47.3 

-  4  45.5 

+0.2013 

.5582;    .1664 

+55   -20 

I  G2  Tauri 

6 

1 .92 

10.0 

24     0.4 

19  44.7 

+  2  54.6 

-0.9797 

.5600 

.1483 

-14    -66  ; 

■  ««  Tauri 

4^ 

1.89 

10.6 

22    0.2 

20  22.2 

+  3  30.8 

+1.2001 

.5600 

.1464 

+90  +43  i 

,  K'  Tauri 

6i 

1.89;    10.6 

21  54.6 

'  20  23.5 

+  3  32.0 

+1.3002 

jmo 

.1464 

+90  +58 

i;>  Tauri 

4^ 

1.89.    10.3 

22  31.6 

20  45.5 

+  3  53.3 

+0.7127 

.5600 

.1459 

+90  +  9  j 

1 2  Tauri 

6 

+1.88 

+10.3 

+22  42.6 

21   10.9 

+  4  17.8 

+9.5817 

.5603 

+.1451 

1           1 
+84   +  2 

:  B.A.C.1518 

6 

1.80 

8.8 

24  23.3 

12    9  27.9 

-  7  52.1 

+9.4270 

.5621     .11481 

+71    -  3  i 

1)9  Tauri 

6 

1.77 

9.0 

23  45.0 

10    8.2 

-  7  13.2 

+1.1744 

.5621 

.1136 

+90  +44  1 

■  k  Tauri 

'oh 

1.7.:? 

8.6 

24  51.3 

10  15.3 

-  7    6.4 

+9.026.J 

.5621 

.1133 

+45.  -23 

103  Tauri 

6 

1.74 

8.6 

24     5.8 

14  29.5 

-  3     1.5 

+1.2820 

.5625 

.1021 

+90,  +^i3 

1  118  Tauri 

1 

6 

1.66 

7.6 

25    2.8 

23  25.2 

+  5  34.6 

+1.0955 

.5630    .0791 

+90   +41 

I2o  Tauri 

6 

+1.61 

+  6.9 

+25  49.5 

13    3  49.5 

+  9  49.3 

+0.5954 

.5630  +.0679 

+87,  +10 

I3G  Tauri 

5 

1.58 

5.8 

27  34.9 

9  31.8 

-  8  41.0 

-0.9317 

.562<> 

.0527 

-13   -63 

131)  Tauri 

H 

1 .53 

6.2 

25  56.2 

11  33.0 

-  6  44.2 

+0.9258 

.5627 

.0474 

+90,  +151 

B.  A.  €2007 

eh 

1.42 

4.3 

28  17.6 

14     1  15.5 

+  6  28.2 

-l.lt)92 

.5607 

.0117 

-40'  -62 

49  Aurigae 

r>i 

1.40      4.2 

28    7.2 

3  19.9 

+  8  28.2 

-0.9952 

.5601 

.0063 

-18  ^2 

54  Aurigae 

6 

1.38 

3.9 

28  22.4 

5  11.4 

+10  15.6 

-1.2630 

.5596  +.0013 

-54   -62 

'  3<J  Geminor. 

6i 

+1.27 

+  4.0 

+26  14.8 

13  32.9 

-  5  40.9 

+0.9543 

.5573  -.0206 

+90  +36 

40  Geminor. 

H 

1.27 

4.1 

26    5.1 

13  50.0 

-  5  24.4 

+1.1241 

.5573    .0212 

+90   +48 

47  Geminor. 

6 

1.22 

3.3 

27    3.8 

18  59.5 

-  0  25.9 

-0.0802 

.5555    .0342 

+39  -22 

oO  Geminor. 

eh 

1.17 

2.7 

27  52.9 

15    0  44.5 

+  5    6.9 

-1.2086 

.5530 

.0486 

-40  -62 

V  Geminorum 

4h    M^ 

2.5 

27  10.6 

5  47.3 

+  9  59.1 

-0.7183 

.5508    .0609 

+  2,  -63 

c  Geminorum 

6 

1.07 

2.5 

26    5.1 

9  27.8 

-10  28.1 

+0.2328 

.5492    .0699 

+57-9 

^  Geminorum 

5 

+1.04 

+  2.0 

+27    5.6 

13  39.0 

-  6  25.5 

-1.1817 

.5473  -.0795 

-35,  -63 

(j'  Cancri 

6 

1.00 

2.1 

25  44.4 

17    2.3 

-  3    9.3 

+0.0170 

.5456,    .0872 

+44,  -22 

J*  Canrri 

(ih 

1.00 

2.2 

25  26.2 

17  24.7 

-  2  47.6 

+0.3152 

.5453     .0883 

+63-7 

V''  Cannri 

6* 

0.97 

1.7 

26  13.0 

21  15.6 

+  0  55.4 

-0.8954 

.5435    .0IH>4 

-9-6^1 

V-  Cancri 

eh 

0.97 

1.7 

25  53.5 

21  22.8 

+  1     2.4 

-0.5497 

.5431 

.0972 

+12|  -55 

A  Cancri 

6 

0.91 

1.9 

24  25.2 

16    2    2.7 

+  5  32.9 

+0.5tf90 

.5408!    .1069 

+85'  +  6 

i'»  Cancri,  mil//. 

7 

+0.H9  +  1 .5 

+24  56.9 

4  52.5 

+  8  17.0 

-0.3018 

.5390  -.1130 

+26  -41  . 

1*2  Cancri 

eh 

0.8H=      1.5 

24  33.9 

5  47.3 

+  9  lO.O 

+0.0154 

.5:584     .1149 

+44   -25 

v^  Cancri 

6 

0  J!'7,      1 .5 

24  30.5 

7     8.7 

+10  2-^.7 

-0.0796 

.5379.    .1176 

+39.  -30 

3*2  Canrri 

6 

0.^6      1.5 

24  30.9 

7  50.5 

+11     9.1 

-0.1 70T 

.5374     .1191 

+34   -35 

f  Cancri 

5 

0.71 

0.9 

22  33.5 

17    1  13.9 

+  3  5*<.H 

-0.3816 

.5272'    .1523 

+22,  -50  1 

79  Cancri 

6      0.71 

1 

0.9 

22  30.6 

1  42.9 

+  4  26.9 

-0.4032 

.5267     .1534 

+21   -52 

B.A.C.3138 

6  ■+0.69  +  1.0 

+21  49.3 

3  19.7 

+  6    0.7 

+0.1268 

.5260  -.1560 

+51 !  -23 

U.A.C.3ii92 

6i    0.58'      0.5 

20  52.2 

15  54.2 

-  5  48.2 

-0.9:i58 

.5187 

.1768 

-10,  -69 

17  Leonia 

3i    0A6,     0.5 

17  22.9 

18    6  30.0 

+  8  21.4 

+0.1990 

.5107 

.1976 

+55;  -25 

4'^  Leon  is 

6  .'    0.44      0.5 

15  36.9 

14     7.6 

-  8  14.3 

+0.6187 

.5071     .2069 

+85;  -  5 

B.A.C.3o79 

6      OA'2      0.4 

14  59.5 

17  49.H 

-  4  3^.5 

441.5373 

.5054     J2112 

+771  -10 

i  Leonid 

6  ;    0.41;  +  0.3 

i               1 

14  47.3 

19  38.0 

-  2  53.5 

+0.3r<08 

.5043    .2132 

+66,  -18 

k  Leon  in 

6  "  +0.3H 

0.0 

+14  51.9 

19    3  16.:> 

+  4  32.3 

-1.:W19 

.5014' -.2210 

-4!>;  -75 

k  Virginia 

5      0.ti5:  -  3.0 

-  3    7.6 

22    5  55.4 

+  5     9.H 

+0.46^1 

.4903     .2515 

+71    -19 

46  Virginia 

6      0.5i5|     3.1 

2  41.1 

6  27.1 

+  5  40.6 

-0.1525 

.4905'    .2514 

+35   -52 

4H  Virginia 

6  1    0.2."),     3.1 

2  5^.^ 

8  18.5 

+  7  29.0 
+10  46.3 

-0.29:J6 

.490-''    .2511 

+2-   -60 

0  Virg.,  mult. 

4^.    0.26      3.4 

4  51.7 

11  41.2 

+0.9399 

.4914,    .2504 

+85   +  7 

I-  Virginia 

5      0.2:  >'     4.1 

1 

5  36.0 

23  56.2 

-  1   18.8 

-1.2921 

.4916    .2466 

-35   -90 

1 

m  Virginia 

6 

+0.29  -  4.6 

-  8    3.8 

• 

23    5  13.2 

+  3  49.5 

+0.1247 

.4961  -.2442 

+4^!  -37 

B.  AC.  4591 

6 

0.31'      4.9 

9    4.4 

8  16.1 

+  6  47.1 

+0.194S 

.4'.>72'    .2427 

+70.  -H 

/  Virginia 

4V  o.:jwj    6.0 

12  47.2 

24     1  21.1 

-  0  3(i.5 

+0  51H2 

.504H     .2309 

+69   -16 

5  Librae 

,    6      0.47      6.9 

14  55.5 

15  17.r 

-1 1     5.0 

-0.2735 

.5127;    .2175 

+24    -59  • 

a<  Librae 

6      0.4<-^|      7.0 

15  28.2 

17  41.3 

-  8  45,1 

-0.I9-G 

.5144     .2147 

+27;  -55 

a-  Librffi 

!    2i +0.43  -  7.1 

-15  30.9 

17  47.2 

-  8  39.4 

-0.17J0 

.5145  -.2146 

♦28  -53  . 

50 
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ELEMENTS  FOR  FACILITATING 

r  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS   AND   STARS 

BY  THE 

MOON 

1 

• 

8EPTESKBEB. 

Stab's— 

At  Coxjuxcnos  in  R.  A. 

Liroitin!; 
PamllebL   ' 

"Stone, 

Mag. 
5i 

Red'D 
Aa 

8  from 
3.0. 
a6 

Apparent 
Declination. 

Washington  Hour  Angle 
Mean  Time.          J£ 

Y 

X' 

y 

N-n.    Sn. 
-50  -9«) 

r«  Libras 

+0*56 

-  7.4 

-15  59.6 

d     h    m 

25     1  47.8 

h      m 
-  0  53.3 

-1.3298 

.5196 

-.2050 

2d  Libr(C 

6 

0.63 

8.0 

17  41.9 

8  42.2 

+  5  48.3 

-0.8620 

.5244 

.1957 

-11    -90 

B.A.C.5109 

6 

0.68 

8.3 

19  14.3 

14  21.1 

+11  16.5 

-0.2755 

.5281 

.1877 

+19  -60 

41  Libra) 

6 

0.72 

8.3 

18  53.0 

17  22.1 

-  9  48.3 

-1.2159 

.5309 

.1822 

-3!).  -90 

K  LibroB 

5 

0.74 

8.3 

19  16.1 

18  48.8 

-  8  24.4 

-1.0632 

.5317 

.1803 

-27   -90  ! 

B.  A.  C.  5281 

6 

0.82 

8.7 

20  36.8 

26    2  19.1 

-  1    8.9 

-0.9166 

.5373 

.1677 

-18  -90 

d  Scorpii 
B.A.C.5354 

2i 

+0.84 

-  9.2 

-22  15.6 

3  22.0 

-  0    8.0 

+0.6772 

.5389 

-.1648 

467;  -6 

dh 

0.88 

9.4 

23  21.3 

7  12.6 

+  3  34.8 

+1.2314 

.5411 

.1588 

+67  +37 

19  Scorpii 

6 

0.95 

9.6 

23  51.8 

12  36.3 

+  8  47.6 

+0.9456 

.5455 

.1481 

466  +11 

p  Opbi.,  muiL 
25  Scorpii 
16  Opbiucbi 

5 

0.99 

9.3 

23    9.3 

14  50.7 

+10  57.4 

-0.1401 

.5471 

.1436 

+21'  -51 

6 

1.13 

9.8 

25  18.0 

27    0  11.8 

-  4     1.0 

+0.8970 

.5542 

.1238 

+65;  +  9    1 

6 

1.15 

9.4 

24  25.0 

1  28.(^ 

-  2  46.9 

-0.1996 

.5555 

.1203 

+15 

-55 

B.A.C.5641 

6i 

+1.16 

-  9.5 

-24  36.9 

2  10.4 

-  2    6.6 

-0.0722 

.5555  -.1193 

+22.  -48  ' 

B.  A.  C.  5709 

6 

1.22 

9.3 

24  54.1 

5  53.0 

+  1  28.0 

-0.1943 

.5585 

.1106 

+15   -55 

26  Ophiucbi 

6 

1.22 

9.3 

24  47.7 

5  57.9 

+  1  32.7 

-0.3152 

.5586 

.1104 

+  9;  -63 

B.A.C.6800 

6^ 

1.32 

9.7 

26  50.0 

11  55.2 

+  7  17.1 

+1 .2274 

.5629 

.0961 

4<>3]  +41  . 

Ai  Opbiucbi 

5 

1.32 

9.5 

26  25.0 

12  26.1 

+  7  46.8 

+0.73/6 

.5632 

.0945 

+63.  -  1 

AS  Ophiucbi 

6 

1.31 

9.6 

26  24.9 

12  27.9 

+  7  48.6 

+0.7337 

.5634 

.0945 

464  -  1 

1 

38  Ophiucbi 

6i 

+1.33 

-  9.5 

-26  29.3 

13  22.6 

+  8  41.2 

+0.7256 

.5639 

-.0920 

464-2 

•Mars 

24  55.6 

14  14.7 

+  9  31.4 

-1.0079 

^1-^ft 

.0877 

-33  -90  . 

6  Opbiucbi 
B.A.C.5909 

3^ 

1.36 

8.8 

24  52.4 

15  14.9 

+10  29.4 

-1.1508 

!5648 

.0880 

-45 

-90    1 

Gh 

1.44 

9.0 

26  10.3 

19  16.8 

-  9  37.7 

-0.1110 

.5675 

.0778 

+16 

-50    1 

3  Sagittarii 

5 

1.56 

9.2 

27  46.9 

28    1  46.4 

-  3  22.8 

+1.1337 

.5717 

.0602 

46:t!  +30  1 

B.A.C.6024 

6i 

1.57 

8.8 

27    1.2 

2  56.4 

-  2  15.4 

+0.2644 

.5725 

.0571 

+34 

-28    1 

B.A.C.6063 

eh 

+1.64 

-  8.9 

-28    2.8 

5  30.4 

+  0  12.8 

+1.2025 

.5740 

-.0498 

462  +39  ; 

B.A.C.6I91 

6d 

1.77 

8.2 

28  19.6 

13  51.3 

+  8  14.3 

+1.1700 

.5781 

.0266 

462:  +35 

B.A.C.6194 

6 

1.76 

7.8 

27    5.3 

14    9.4 

+  8  31.8 

-0.1303 

.5781 

-.0260 

+10!  -51 

^  Sagittarii 

3i 

1.96 

6.5 

27    7.2 

29    1     8.7 

-  4  54.8 

-0.2037 

.5824  +.0060 

+  4-56 

7  Sagittarii 

2h 

2.01 

5.9 

26  27.2 

4  57.6 

-  1  14.8 

-0.847c 

.5836    .0175 

-29 

-90 

r  Sagittarii 

3^ 

2.10 

5.8 

27  51.3 

9  31.6 

+  3    8.3 

+0.7110 

.5847 

.0315 

46I 

-  2 

1 

B.A.C.6362 

6i 

+2.11 

-  4.8 

-26    7.2 

12    1.9 

+  5  32.6 

-0.9890 

.5852 

'i.0:)86 

-37  -90  1 

B.A.C.6628 

6 

2.22 

4.8 

28    6.6 

16  24.6 

+  9  44.9 

+1.2549 

.5856 

.0521 

462  +49  , 

B.A.C.6666 

6 

2.23 

4.3 

27  14.7 

18  31.7 

+11  46.9 

+0.4826 

.5860 

.0584 

+47   -16 

w  Sagittarii 

5 

2.37 

2.4 

26  38.1 

30    4  42.2 

-  2  27.1 

+0.6008 

.5859 

.0884 

457   -  9 

A  Sagittarii 

5 

2.39 

2.2 

26  32.3 

5  56.3 

-  I  16.0, 

+0.6125 

.5857 

.0918 

+57i  +  9 

B.  A.  C.  7077 

6 

+2.56 

+  0.6 

-25  22.2 

19  18.7; 

+11  34.6 

+0.9089 

.5837 

+.121Ki 

+65;  +  9 

! 

< 

^CTOBEl 

B. 

B.A.C.7197 

6 

+2.58 

+  2.3 

-23  11.9 

1     1  29.7 

-  6  29.1 

-0.4299 

.5821 

+.1471 

♦  6:  -71 

B.A.C.7237 

6 

2.62 

2.3 

24  15.4 

3  19.7 

-  4  43.4 

+0.i)097 

.5817 

.1512 

+661  +  9 

X  Capricorni 

6 

2.63 

4.2 

21  42.1 

9  35.6 

+  1  17.8 

-0.6581 

.5796 

.1678 

-  4]  -90 

>  27  Capricorni 

6 

2.62 

4.5     21     3.8 1 

9  59.8j 

+  1  41.1 

-1.2300 

.5790 

.1686 

-45|  -90 

6  Capricorni 
33  Capricorni 

5i 

2.65 

4.8 

21   10.5 

12  26.9 

+  4    2.5 

-0.6950 

.5786 

.1749 

-  6;  -tW 

5i 

2.69 

5.4 

21  23.3 

15  53.6 

+  7  21.1 

+9.1343 

.5770 

.1829 

+38^  -36 

35  Capricorni 

6 

+2.72 

+  5.4 

-21  44.5 

17    8.6 

+  8  33.3 

+0.7185 

.5768 

+.1857 

+69  -  4 

37  Capricorni 

6 

2.71 

6.4 

20  38.8 

20  15.1 

+11  32.6 

+0.2110 
-0.2229 

.5754 

.1929 

+43   -32 

e  Capricorni 

•4i 

2.71 

6.7 

20    1.9 

21     9.9 

-11  34.6 

.5750 

.1949 

+21    -56 

K  CicSricorni 

5 

2.71 

7.2 

19  26.5 

23  26.H 

-  9  23.0 

-0.3592 

.5740 

.2005 

+15 

-65 

B.A  C.7550 

6 

2.73 

7.1 

20  11.9 

23  40.2 

-  9  10.1 

+0.4393 

.5740 

.2008 

+57 

-20 

29  Aqua.,  mult. 

6 

+2.75 

+  9.0  -17  34.4 1 

2   7  :w.o 

-  1  30.3 

-0.506;i 

.5706  +.2174 

+  jJ 

-76 

1  56  Aquarii 

6 

2.8I>    11.3;     15  13.8 

19  18.9 

+  9  44.5 

-0.1 5Jm 

.56.'>7    .2380 

429  -52 

r'  Aqua.,  mtt/<. 

6 

2.83,    12.5      14  43.3 

3    2  43.4; 

-  7    7.3 

+1,1482 

.5625    .2501 

+70.  +23 

r^  Aquarii 

4 

2.83    12.6;     14  15.5 

3  31.9 

-  6  2.).r> 

+0.8935 

.5621!    .2513 

+76,  +  5 

74  Aquarii 

6    +2.80+13.2;  -12  17.3) 

5  12.5: 

-  4  43.«! 

-0.6252 

.5616  +.25:U 

+  7:   -!vi 
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ELEMENTS   FOR   FACILITATING  THE   PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS   BY   THE   MOON. 

OCTOBER. 


Star's— 

d 

A.T  COXJUSCTION  IN  R. 

A. 

Limitiu;; 
PaRillela. 

Kam«. 

Hag. 
44 

Red'n 
187 

Bfroxn 
3.0. 

Apparent 
Declination. 

^ya8hinj7ton 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y 

N'n. 

0 
+11 

S'n. 

yjt^  Aquarii 

+2^.81 

+14.8 

-  9  46.5 

d     h     m 
3  14  52.2 

h     m 
+  4  35.2 

-0.5876 

.5581 '+.2654 

-8f, 

tjl«3  Aqu&rii 

44 

2.82 

14.9       9  52.3 

15  46.0 

+  5  27.1 

-0.2544 

>    .55771    .2663 

+28 

-58  1 

^  Aqunrii 
B,A.C.8214 

5 

2.82 

15.0     10  18.0 

16  13.3 

+  5  53.4 

+0.2881 

.5576:    .2664 

+57 

-28 

64 

2.82 

16.1       8    0.8 

23  28.1 

-11     7.1 

+9.1472 

.5550 

.27.36 

+50 

-36 

B.A.C.8274 

6 

2.82 

16.7 

7     4.9 

4    5  11.2 

-  5  36.2 

+0.6624 

.5539 

.2777 

+82 

-  9  . 

27  Piscium 

54 

2.81 

17.4 

4  15.4 

9  40.4 

-  1  16.4 

-0.8566 

.5527 

.2804 

-  2 

-90  1 

29  Piscium 

54 

+2.8  ^ 

+17.6 

-  3  43.8 

11     3.6 

+  0    3.9 

-0.9838 

.5525 

+.2810 

-10 

-90  . 

4Cen 

6 

2.82 

17.8 

3  15.0 

13  40.7 

+  2  35.5 

-0.7163 

.5518 

.2822 

+  6 

-90  : 

5  Ceti 

6 

2.82 

17.9 

3    8.9 

13  53.1 

+  2  47.5 

-0.7567 

.5518'    .2822 

+  4 

-90  . 

B.A.C.5 

6 

2.81 

17.9 

2  55.4 

14    6.9 

+  3    0.8 

'   -0.91 2-? 

.5518!    .2822 

-  ;> 

-90  , 

B.A.C.81 

64 

2.82 

18.4 

2  55.0 

21     7.6 

+  9  46.9 

+1.0671 

.5508 

.2842 

+87 

+15  1 

10  Ceti 

6 

2.61 

18.5 

0  44.9 

22    4.0 

+10  41.2 

-0.7932 

.5508 

.2843 

+  2 

-90 

14  Ceti 

64 

+2.81  +18.8 

-  1  11.9 

5    2    2.3 

-  9  28.7 

+0.7795 

.5506 

+.2848 

+7H 

-  3 

15  Ceti 

64 

2.82    18.9 

-  1  11.8 

3  10.7 

-  8  22.6 

+1.1018 

.5504 

.2846 

+89  +17 ; 

77  Piec,  mult. 

6 

2'8I 

19.5 

+  4  14.2 

15  31.5 

+  3  32.5 

-0.7327 

.5501 

.2820 

+  6 

-84  1 

e  Piscium 

54 

2.80     19.5 

4  59.0 

16  40.4 

+  4  39.0 

-1.1429 

.5502 

.2816 

-20 

-85  ■ 

96  Piscium 

64 

2.80    19.6 

6  38.6 

6    1  51.1 

-10  29.4 

-0.2172 

.5508 

.2765 

+:i2 

-54 

fi  Piscium 

5 

2.80 

19.7 

5  29.6 

2  20.7 

-10    0.8 

+1.0534 

.5508 

.2763 

+90 

+15  ' 

B.  AC.  481 

64 

+2.80 

+19.5 

+  7    0.0 

4  57.2 

-  7  29.7 

+0.2847 

.5514 

+.2743 

+59 

-27' 

/}  Piscium 

4 

2.81) 

19.5 

8  31.4 

9    4.4 

-  3  31.1 

-0.0970 

.5518 

.2708 

+38 

-47- 

54  Ceti 

6 

2.81 

19.3 

10  25.1 

11  28.9 

-  1  11.7 

-1.3243 

.5523 

.2684 

-39 

-80  i 

29  Arietia 

64 

2.78 

18.3 

14  28.5 

7    5  50.6 

-  7  28.8 

-0.6268 

.5567 

.2460 

+11 

-73 

0  Arietis 

6 

2.78 

18.1 

14  46.6 

9  5.3.1 

-  3  37.2 

+9.2922 

.5580 

.2383 

+60 

-23 

ff  Arietis 

6 

2.76 

17.9 

14  33.7 

13  52.9 

+  0  16.3 

+lJlil53 

.5587 

.2333 

+90 

+:J4 

/>>  Arietis 

6 

+2.78 

+17.3 

+17  31.2 

15  56.7 

+  2  15.6 

-1.2738 

.55941  +.2298 

-36 

-73  t 

53  Arietis 

6 

2.77 

16.9 

17  23.6 

20  40.5 

+  6  49.2 

-0.0810 

.5608    .2213 

+39 

-40 

54  Arietis 

64 

2.78 

16.7 

18  18.6 

21     3.0 

+  7  10.9 

-0.9217 

.5608 

.2208 

-  8 

-72 

i:i  Tauri 

04 

2.74 

15.3 

19  17.8 

8  11  25.5 

-  2  58.1 

+1.0512 

.5652 

.1914 

+90 

+*46 

B.A.C.1143 

6 

2.75 

15.0 

20  31.7 

12  18.2 

-  2    7.3 

-0.0325 

.5653 

.1900 

+42 

-34 

32  Tauri 

6 

2.75 

14.1 

22    6.8 

17  27.8 

+  2  50.8 

-0.6589 

.5668 

1 

.1780 

+  5 

-68 

A*  Tauri 

44 

+2.74 

+13.8 

+21  44.2 

20  44.1 

+  5  59.9 

+0.2574 

.5675 

+.1706 

+59 

-17 

A«  Tauri 

6 

2.73    13.7 

21  40.1 

20  59.9 

+  6  15.1 

+0.3717 

.5675 

.1704 

+6(> 

-11 

(»2  Tauri 

6 

2.71 

12.2 

24    0.4 

9    4  42.3 

-10  19.8 

-0.7849 

.5692 

.1514 

-  1 

-66 

v»  Tauri 

44 

2.69 

12.6 

22  31.6 

5  41.3 

-  9  23.0 

+0.8819 

.5694 

.1489 

+90 

+19 

v'  Tauri 

6 

2.70 

12.4 

22  42.7 

6    5.8 

-  8  59.4 

+0.7532 

.5695 

.1482 

+90 

+11 

B.  AC.  1518 

6 

2.65 

10.4     24  23.3 

1 

17  59.9 

+  2  27.8 

+0.6070 

.5711 

.1180 

+87 

+  7 

k  Tauri 

54 

+2.65  +10.2  +24  51.3 

18  45.8 

+  3  12.0 

+0.2122 

.5711 

+.1154 

+56 

-14' 

B.  AC.  1746 

64 

2.58      7.3!     27  34.8 

10  10  12.0 

-  5  56.9 

-1.1765 

.5715 

.0737 

-35 

-63  ' 

125  Tauri 

6 

2.52      7.5!    25  49.5 

11  48.5 

-  4  24.0 

+0.7791 

.5711 

.0698 

+90 

+2;)  ■ 

136  Tnuri 

5 

2.52 

6.2 

27  34.9 

17  21.3 

+  0  56.2 

-0.7276 

.5706 

.0542 

+  2 

-62 

139  Tauri 

.54 

2.46 

6.5 

25  56.2 

19  19.2 

+  2  49.7 

+1.1066 

.5702 

.0486 

+90 

+44 

B.A.C.2097 

64 

2.36 

3.9 

28  17.6 

11     8  40.7 

-  8  18.8 

-0.992U: 

.5669 

.0113 

-17   -62 

49  Aurigao 

54 

+2.34 

+  3.6 

+28    7.2 

10  42.1 

-  6  21.9 

-0.7905 

.5662 

+.0058 

-  3 

-62 

54  Aurigae 

6  '   2.32i      3.2     28  22.4 1 

12  31.0 

-  4  37.1 

-1.0566 

.5657 

+.0007 

-23'  -62 

39  Geminor. 

64 

2.21 

3.O1     26  14.8 

20  41.5 

+  3  15.3 

+1.1368 

.5622 

-.0210 

+90-  +49 

47  Geminor. 

6 

2.15      2.0     27    3.8 

12    2    1.5 

+  8  23,7 

+0.1126 

.5598 

.0348 

+51  -12  ; 

53  Geminor. 

6 

2.15      1.3     28    7.0 

3  57.4 

+10  15.3 

-1.0929 

.5590 

.0398 

-26   -(J2 

59  Geminor. 

64 

2.10 

1.0 

27  52.9 

7  40.1 

-10  10.0 

-1.0074 

.5571 

.0495 

-18   -62 

1 

1  Geminorum 

4 

+2.09 

+  0.9  +28    2.9 

8  10.8 

-  9  40.4 

-1.2134 

.5569 

-.0504 

-41 1  -62 

V  Geminorum 

44    2.03 

0.6     27  10.5 

12  37.8 

-  5  22.9 

-o.52:w 

.5542 

.0619 

+14-  -50  , 

e  Geminorum 

6 

1.96  +  0.5     26    5.1 

16  14.8 

-  1  53.6 

+0.4  IWJ 

.5525 

.0704 

+71    +  1 

p  Geminorum 

5 

1.94!-  0.3.    27    5.5 

20  22.3 

+  2    5.2 

-0.9860 

.5497 

.0807 

-16'  -63 

u>  Cancri 

6 

1.87      0.2     25  44.3 

23  43.9 

+  5  19.9 

+0.2019 

.5478 

.0883 

+56;  -12 

w*  Cancri 

64 

+1.86  -  0.1'  +25  26.2 

13    0    4.9 

+  5  40.1 

+0.4978 

.5477 

-.0889 

+771  +  3  I 

* 
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ELEMENTS   FOR   FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS   AND   STARS 

BY  THE 

MOON. 

OCTOBER. 

t 

Stau's— 

At  CoxjuxcTiON  IN  R.  A. 

LimitiDc^  , 
rarallebi.   • 

Name. 

1 

Mag. 
6i 

RecVni 

187 

1  from 
3.0 
AS 

II 
-0.9 

Apparent 
Declination. 

Wasfaineton 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y 

N'n. 

c 
+  3 

s-n.  : 

1 
1 

-6l 

^»  Cancri 
i/;'-  Cancri 

+1.83 

+26  13.0 

d     h    m 
13     3  52.9 

h     m 
+  9  20.3 

-0.7053 

.5453 

-.0976 

G 

1.83 

0.8 

25  53.4 

4     0.0 

+  9  27.2 

-0.3625 

.5453 

.0978 

+2:j   -43  : 

X  Cancri 

G 

1.75 

0.7 

24  25.2 

8  36.8 

-10     5.4 

+0.7659 

.5421 

.1082 

+90   +16 

v^  Cancri, mu/(. 

6i 

1.72 

1.2 

24  56.8 

11  24.9 

-  7  23.0 

-0.1205 

.5403 

.1143 

+36   -31 

v'  Cancri 

(ih 

L70 

1.2 

24  33.8 

12  19.2 

-  6  30.5 

+0.1943 

.5400 

.1157 

+55   -15  I 

v3  Cancri 

G 

1.69 

1.4 

24  30.4 

13  39.8 

-  5  12.6 

+0.0992 

.5388 

.1188 

+49 

-20  ■ 

32  Cancri 

G    +1.6d 

-1.5 

+24  30.9 

14  14.2 

-  4  39.6 

+0.0082 

.5386 

-.1190 

+44 

-25 

^  Cancri 

5 

1.44 

2.5 

22  33.4 

14     7  37.3 

-11  50.3 

-0.2132 

.5269 

.1535 

+32 

-41 

7U  Cancri 

G 

].43 

2.6 

i»2  30.6 

8    6.2 

-11  22.3 

-0.2352 

.5267 

.1541 

+3G 

-42  1 

B.A.C.3138 

G 

1.41 

2.4 

21  48.2 

9  42.5 

-  9  49.1 

+0.2iH5 

.5255 

.1571 

46I 

-15 

B.A.C.3292 

G^     1 .2G 

3.2 

20  52.2 

22  14.6 

+  2  19.6 

-0.7777 

.5175 

.1774 

+  1 

-69 

jf  Lconis 

H 

1.10 

3.2 

17  22.8 

15  12  49.5 

-  7  31.6 

+0.3390 

.5092 

.1982 

+64 

-18  : 

1 

42  Leonis 

G 

+1.01 

-3.2 

+15  36.8 

20  27.2 

-  0    7.2 

+0.7494 

.5049 

-.2075 

+0(; 

+  2 

B.A.C.3579 

G 

0.97 

3.3 

14  59.4 

16    0    9.7 

+  3  28.9 

+0.6642 

.5034 

.2111 

+!h; 

-  3 1 

i  Leonid 

G 

0.96 

3.4 

14  47.2 

1  57.9 

+  5  14.0 

+0.5059 

•  .5026 

.2i:)6 

+75 

-12  f 

Ic  Leonis 

G 

0.90 

3.9 

14  51.8 

9  37.3 

-11   19.7 

-1.2457 

.4991 

.2216 

-32 

-75 

(J  Virginia 

G      O.GG 

4.3 

8  50.1 

17  14  24.9 

-  7  19.5 

-1.2720 

.4905 

.2433 

-32 

-«i 

V  Virginia 

4Ji'    0.63 

1 

4.1 

7  14.4 

18  34.9 

-  3  16.2 

-0.5188 

.4899 

.2455 

+17 

-73 

B.A.C.3996 

6 

+0.61 

-3.9 

+  5  53.9 

20  25.5 

-  1  28.7 

+0.5161 

.4897 

-.2464 

+77 

-16 

•6  Virginia 

6 

0.58 

4.0 

4  21.7 

18    2  32.2 

+  4  28.2 

+0.7073 

.4889 

.2489 

+90 

-  6 

10  Virgini.s 

6 

0.53 

3.9 

2  36.6 

8    2.4 

+  9  49.6 

+1.2732 

.4887 

.2507 

+90 

+32 

B.A.C.4104 

64 

0.55 

4.3 

+  4  45.6 

9  10.0 

+10  55.4 

-1.3922 

.4887 

.2511 

-47 

-86 

y  Virg.,  mu/^ 
B.A.C.4277 

2i    0.46 

4.4 

-  0  45.2 

19    2  10.1 

+  3  28.2 

+0.4142 

.4894 

.2537 

+<i7 

-22 

6 

0.45 

4.4 

0  52.7 

3  14.0 

+  4  30.4 

+0.2821 

.4895 

.2538 

+59 

-29 

a*  Libras 

6 

+0.40 

-6.6 

-15  28.2 

21  23  34.2 

-  1     4.8 

-0.2636 

.5177 

-.2172 

+24 

-59 

a^  Libras 

2i 

0.40 

6.6 

15  30.9 

23  39.0 

-  1     0.2 

-0.2322 

.5177 

JiI7l 

+26 

-57 

2tJ  Librs 

G 

0.46 

7.1 

17  41.9 

22  14  26.8 

-10  39.8 

-0.9388 

.5277 

.1978 

-16 

-90 

B.A.C.5I09 

G 

0.50 

7.4 

19  14.3 

20    2.9 

-  5  14.3 

-0.3584 

.5316 

.1895 

+15 

-65 

41  Librs 

6 

0.52 

7.4 

18  53.0 

23    2.5 

-  2  20.5 

-1.2!)99 

.5338 

.1846 

-50 

-90  ' 

K  Librae 

0.53 

7.5 

19  16.0 

23    0  28.4 

-  0  57.4 

-1.1487 

.5351 

.1822 

-33 

-90  , 

B.  AC.  5281 

6 

+0.59 

-7.7 

-20  36.7 

7  55.4 

+  6  14.8 

-1.0081 

.5403  -.1692 

-24 

-90 

6  Scorpii 
B.A.C.5335 

24 

0.60 

8.1 

22  15.6 

8  58.0 

+  7  15.3 

+0.5873 

.5410 

.1674 

4l>3 

-11 

64 

0.62 

8.3 

23  15.9 

11  35.3 

+  9  47.4 

+1 .2334 

.5431 

.1623 

+67 

+:i7 

B.A.C.5354 

64 

0.63 

8.3 

23  21.3 

12  47.1 

+10  56.8 

+1,1358 

.5439;    .1601 

+67.  +26 

19  Scorpii 

()      0.67 

8.3 

23  51.8 

18    9.0 

-  7  52.3 

+0.8474 

.5476;    .141H> 

+66+4 

p  Oph.,  mult. 

5  1    0.69 

8.4 

23    9.2 

20  22.8 

-  5  43.1 

-0.2393 

.5497 

.1446 

+16 

-58 

22  Scorpii 

5    +0.71 

-8.7 

-24  50.1 

22  23.7 

-  3  46.4 

+1.2703 

.5514  -.1405 

+65 

+45 

25  Scorpii 

6 

0.7i) 

8.7 

25  18.0 

24    5  42.0 

+  3  16.0 

+0.7943 

.5559 

.1244 

+65 

+  2 

18  Ophiuchi 

6      0.81 

8.4 

24  25.0 

6  58.5 

+  4  30.4 

-0.3042 

.5563 

.1217 

+10 

-62 

B.A.C.5G41 

64    0.8-2 

8.5 

24  36.9 

7  40.3 

+  5  10.7 

-0.1770 

.5572;    .1200 

+16 

-54 

B.A.C.5709 

() 

0.86 

8.4 

24  54.0 

11  22.6 

+  8  44.9 

-0.3007 

.5598,  .1110 

+  9 

-62 

26  Ophiuchi 

6  !    0.86 

1 

8.4 

24  47.7 

1 

11  27.5 

+  8  49.7 

-0.4223 

.5598    .1100 

+  3 

-71 

B.A.C.58a0 

64:  +0.04 

-8.8 

:  -26  49.9 

17  24.8 

-  9  26.0 

+1.1223 

.5639  -.0957 

+63 

+28 

A'  Ophiuchi 

5  1    0.95 

8.6 

26  25.0 

17  55.7 

-  8  56.3 

+0.6311 

.5639    .0954 

+59 

-  8 

■  A'  Ophiuchi 

6  1    0.93 

8.6 

;     26  24.9 

17  55.8 

-  8  56.2 

+0.6299 

,    .5639    .0954 

+59 

-  8 

38  Ophiuchi 
0  Op  liuchi 

64:    0.96 
34;    0.97 

8.6 

.     26  29.3 

18  52.3 

-8     1.7 

+0.6187 

.5643;    .0930 

+5i^ 

-8 

8.2 

24  52.3 

20  44.7 

-  6  13.4 

-1.2644 

'    .5655    .0882 

-58.  -90    1 

B.A.C.5909 

64'    1.04 

8.3 

;    26  10.3 

25     0  47.3 

-  2  19.8 

-0.2222 

.5675    .0778 

1 

1 

+10 

-57 

3  Sagiittarii 

5    +1.14 

-8.5 

-27  46.9 

7  18.5 

+  3  56.8 

'    +1,0273 

.5709  -.0608 

+63 

+20 

B.A.C.6024 

64     1.14 
64l    1.09 

8.1 

27    1.2 

8  2:^.8 

+  5    4.4 

+0.1532 

.5715    .0572 

+27i  -35 

B.A.C.G063 

8.3 

i     28    2.8 

11     3.7 

+  7  33.5 

+1.0957 

!    .5728    .0504 

+62  +26 

^.  A.  CGI  20 

64 

1.25 

8.1 

i     28  22.3 

15  10.1 

+11  30.4 

+1  2540 

,    .5754     .0390 

+62,  449 

B.A.C.6191 

64 

1.32 

7.9 

28  19.6 

19  28.6 

-  8  21.0 

'   +1.0637 

,    .576J    .0265 

+62)  +23 

B.A.C.G194 

6  1  +1  31 

-7.5 

-27    5.3 

19  46.9 

-  8    3.3 

-0.2455 

1    .576)  -.C2'j8!  +  4-59    | 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY   THE   MOON. 

OCTOBEB. 


Star's— 

At  Cox  junction  in  R. 

A, 

Liniitin;; 
Pur.'iUelu. 

Name. 

Has- 
6^ 

Red'ns  from 
1«73.0. 

AppATont 
Declination. 

Wa«hin^n 
Mean  Time. 

Hoar  Angle 

H 

h     in 
-  6  33.3 

Y 

3/ 
.5765 

y 

1 
N'n.    S'n. 

1 

U.  AC.  6220 

+L31 

-  7,7 

-28  29.4 

fl     h     m 
25  21  2i).6 

+1.1890 

-.0218 

+62  +38 

^  Sagittarii 

3i 

1.49 

6.5 

27    7.2 

26    6  54.0 

+  2  38.0 

-0.320t^ 

.5789  +.0061 

-  2   -64 

(T  Sagittarii 

2Ji 

1.54 

5.9 

26  27.2 

10  46.2 

+  6  21.1 

-0.9710 

.5796    .0174 

-37;  -90 

r  Sagittarii 

3^ 

1.63 

6.0 

27  51.3 

15  24.6 

+10  48.7 

+0.61)2^: 

.5800 

.0313 

+53'  -  9 

B.A.C.6562 

6d 

1.65 

5.2 

26    7.2 

17  57.5 

-10  44.4 

-1.1146 

.5802 

.0:i83 

-46   -90 

B.A.C.6628 

6 

1.74 

5.3 

28    6.0 

22  25.2 

-  6  27.1 

+1.153ii 

.5801 

.0517 

462;  +32 

1 

B.A.C.6666 

6 

+1.7G'-  4.8 

-27  14.7 

27    0  34.9 

-  4  22.5 

+0.3728 

.5800 

+.0578 

+40   -22 

cj  Sagittarii       1 

5 

J  .9;;      3.4 

26  38.1 

9  59.0 

+  4  37.1 

+0.4945 

.5789,    .0873 

+50,  -16 

A  Sagittarii 

5 

1.9'-^ 

3.3 

26  32.3 

12  U.n' 

+  6  50.1 

+0.5066 

.5786;    .01K)7 

+50   -15 

B.A.C.7077 

G 

2.00 

1.0 

25  22.3 

28    1  59.0 

-  3  57.5 

+0.8106 

.574.^1    .1282 

+(i5   +  3 

B.A.C.710H 

Ci    2.13 

-  0.7 

25  32.8 

4     0,3 

-  2    O.i) 

+1.2543 

.5744     .1335 

+6:>i  +43 

B.A.C.7197 

6 

2.15 

+  0.7 

23  11.9 

8  21.0 

+  2    9.8 

-0.5454 

.5727 

.1443 

0   -81 

B.A.C.7237 

6 

+2.19 

+  0.5 

-24  15.4 

10  14.5 

+  3  59.0 

+0.8151 

.572i» 

+1.492 

+66  +  3 

^  Capricorni 

G 

2.24 

2.4 

21  42.1 

16  42.6 

+10  12.5 

-0  7746 

.5694     1  .G53 

-II;  -90 

^  Capricorni 

H 

2.27 

3.0 

21  10.6 

19  39.6 

-10  57.2 

-0.8113 

.5682    .1722 

-12'  -90 

33  Capricorni 

5^ 

2.31 

3.4 

21  23.3 

23  13.3 

-  7  31.5 

+(».0332 

.5666=    .1799 

^V^^  -42 

35  Capricurni 

G 

2.33 

3.4 

21  44.6 

29    0  30.9 

-  6  16.?? 

+0.6275 

.5661'    .1833 

+6.V  -  9 

37  Capricorni 

6 

2.35 

4.3 

20  38.9 

3  44.0 

-  3  10.^ 

+0.1163 

.5647|    .1901 

+;«  -37 

e  Capricorni 

^ 

+2.36 

+  4.8 

-20     1 .9 

4  40.7 

-  2  16.2 

-0.3277 

.5643  +.1922 

+16  -63 

K  Capricorni 

5 

2.37 

5.0 

19  26.5 

7    2.5 

+  0    0.4 

-0.4656 

.5636 

.1970 

+  9i  -73 

B.A.C.7550 

6 

2.'38 

4.9 

20  12.0 

7  16.4 

+  0  13.7 

+0.3472 

.5636 

.1973 

+52'  -25 

21)  Aqua.,mt£//. 

6 

2.44 

6.8 

17  34.4 

15  31.5 

+  8  10.9 

-0.6105 

.5595 

.2139 

+  4|  -85 

56  Aqtiarii 

6 

2.52 

*X4 

15  13.9 

30    3  38.4 

-  4     8.1 

-0.248M 

.55452 

.2346 

+25t  -58 

r*  Aqu&.,mtt/^ 

6 

2.58 

10.5 

14  43.3 

11  19.3 

+  3  16.5 

+1.068« 

.5514!    J2457 

+76  4 17 

r^  Aquarii 

4 

+2.58 

+10.7 

-14  15.5 

12    9.6 

+  4    5.0 

+0.8274 

1 
.551 1! +.2469 

+76'  +  1 

74  Aquarii 

G 

2.57 

11.5 

12  17.3 

13  53.9 

+  5  45.7 

-0.7151 

.5504'    .2493 

+  2   -90 

i'*>  Aquarii 

^ 

2.64 

13.4 

9  46.5 

23  54.5 

-  8  34.6 

-0.6683 

.5474'    .2613 

+  6   -89 

1^-  Aquarii 

44 

2.66 

13.5 

9  52.3 

31     0  50.2 

-  7  40.7 

-0.328^ 

.5473    .2622 

+24   -62 

«>3  Aquarii 
B  A.  C.  8214 

5 

2.66 

13.4 

10  18.1 

1  18.5 

-  7  13.4 

+0.22:iO 

.5470;    .2626 

+53'  -32 

6 

2.70 

14.7 

8     9.8 

8  48.2 

+  0    0.9 

+0.0864 

.5453 

.2696 

+56  -39 

B.  AC.  8274 

6 

+2.74 

+15.5 

-  7    4.9 

14  42.7 

+  5  43.4 

+0.6146 

.5443!  +.2740 

+79 

-12 

27  Piscium 

H 

2.73 

16.5 

4  15.4 

19  20.4 

+10  11.7 

-0.9224 

.54.3«'    .2767 

-6-90 

29  Piscium 

54 

2.74 

167 

3  43.8 

20  46.2 

+11  34.5 

-1.0488 

.54:«i.    .2775 

-14   -90 

4Ceti 

6 

2.76 

17.0 

3  15.0 

23  28.0 

-  9  49.1 

-0.7748 

j    .5434     .2787 

+  3   -90 

5Ceti 

6 

2.76 

17.0 

3    9.0 

23  40.8 

-  9  36.7 

-0.8 15S 

.5434|    .2788 

0   -90 

B.A.C.5 

G 

+2.75! +17.2 

-  2  55.5 

2:j  55.0 

-  9  23.1 

-0.973!> 

!    .5434; +.2789 

-  9   -!M) 

If  OTEHBEB. 


B.A.C.ei 

64 

+2.81  +17.6 

-  2  55.0 

1     7    7.7 

-  1  24.9 

+1 .0394 

.5430  +.281 1 

+«7|  +13 

10  Ceti 

6 

2.80 

18.0 

0  44.9 

8    5.6 

-  1  2t).0 

-0.8429 

.5429 

.2813 

-  1    -90 

14  Ceti 

6i    2.83 

18.3 

1  11.9 

12  10.1 

+  2  27.2 

+0.7525 

.5431 

.2819 

+83'  -  4 

15  Celt 

i^h 

2.84 

18.4 

-  1  11.8 

13  20.1 

+  3  34-9 

+1.0802 

.5431 

.2820 

+89.  +16 

77  Pise,  muU. 

6 

2.89 

19.7 

+  4  14.2 

1  57.4, 

-  8  13.4 

-0.760-1 

.5446 

.2804 

+  4   -v*<.> 

t  I'lBcium 

5i 

2.891 

19.8 

4  59.0 

3    7.6 

2  12  27.6 
12  57.6 

-  7    5.6 

-1.173:J 

.5447 

.2800 

-23   -85 

96  Piscium 

■ 

6i!  +2.95;  +20.1 

+  6  :m.6 

+  1  55.3 

-0.2296 

.5469  +.2754 

+31    -55 

u  Piscium 

5 

2.9G 

20.1 

5  29.6 

+  2  24.3 

+1 .0505 

.54701    .2751 

+90   +15 

U.  AC.  481 

64 

2.97 

20.2 

7    0.0 

15  36.2 

+  4  57.4 

+0.2785 

.547*^;    .2733 

+59   -2-< 

0  Piscium 

4 

3.01 

20.3 

6  31.4 

3  19  46.4 

+  8  59.1 

-0.1014 

.548:>i    .2702 

^Vi  -47 

54  Ceti 

6 

3.04,    20.4 

1 

10  25.1 

21  12.4 

+10  20.0 

-1.332  J 

.5495 

.2682 

-40!    _HJ 

1 

29  Arictis 

64  +3  J  4 +19.9 

+14  28.6 

16  39.9 

+  5     8.8 

-0.6124 

.556-!  +.2468 

+11    -74 

0  ArietiB 

6 

3.17 

19.5 

;     14  46.7 

21  42,4 

+10     0.5 

+0.3116 

.551K)|    i2394 

+62,  -22 

T  Arictis 

54 

3.20 

19.2 

16  5(>.4 

23  42.9 

+11  56.6 

-1.3766 

.5598     .2362 

-56  -73 

a  Anetis 

6 

3.18:    19.4 

14  33.7 

4    0  41.7 

-11     6.6 

+1.2368 

.5603;    .2346 

+9J.  +36 

,  t*  Arietis 

1    6 

+3.21' +19.0 

+17  31.2 

2  45.1 

-  9    7.7 

1    -1.230t) 

.56121 +.2313 

-34.  -73 

i 
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£LEMENTS  FOR  FACILITATING 

THE   PREDICTION   or  OCCtl.TATlONS  OF 

PLANETS   AND   STARS 

BY  Tin: 

AlOON. 

NOTEMBER. 

ST-UI'8— 

At  Coxjlxctiox  ix  V, 

A. 

Limiiiyn^ 
rni-ullels. 

Name. 

Mag. 

Rcd'Di 

a  from 
3.0. 

Apparent 
DecUaatiou. 

Waslilnj^on 
Mean  Time. 

Hour  Angle 

H 

r 

0/ 

y 

1 
X'n.'  S'n. 

0        0 

1 

B 

1$ 

o        / 

(I     h     m 

h     ni 

k  Virginia 

6 

+0.92 

-8.0 

-  3    7.7 

15  19  36.4 

-  1  34.1 

+0.5005 

.4901 

-.2531 

+73  -la 

46  Virgin  is 

G 

0.92 

8.1 

2  41.2 

20    8.1 

-  1     3.3 

-0.1192 

.4902 

.2530 

+37-  -50 

4b  VirginU 

G 

0.91 

8.1 

2  58.9 

21  59.2 

+  0  44.8 

-0.2633 

.4907 

.2528 

+30  -58 

0  Virg.,  mult. 

4^ 

0.89 

7.8 

4  51.8 

16     1  20.7 

+  4     0.9 

+0.9574 

.4916 

.2524 

+85    +  8 

l^  Virginia 

5 

0.81 

8.1 

5  36.1 

13  30.8 

-  8    9.0 

-1.2826 

.4961 

.2489 

-34    -90 

;  m  Virginia 

6 

0.78 

7.8 

8     3.8 

18  44.7 

-  3    3.9 

+0.1175 

.4983 

.2467 

+48  -37 

B.A.C.4591 

6 

+0.77 

-7.6 

-  9    4.4 

21  45.7 

-  0    79 

+0.4805 

.4998 

-.2452 

+69  -19 

Venus 

10  55.0 

17  10  12.5 

+11  57.6 

-0.5171 

.4541 

.2182 

+14   -76 

A  Virginia 

44 

0.70 

7.6 

12  47.2 

14  37.2 

-  7  45.4 

+0.4787 

.5092 

.234 1 

+66.  -19 

5  Librae 

G 

0.G7 

7.7 

14  55.5 

18    4  18.9 

+  5  31.9 

-0.3234 

.5183 

.2212 

+211  -63 

-  c'  Libras 

6 

0.G7 

7.7 

15  28.2 

6  40.5 

+  7  49.1 

-0.2529 

.5202 

.2183 

+24,  -58 

0^  Librae 

24 

0.G7 

7.7 

15  30.9 

6  46.2 

+  7  54.6 

-0.2253 

.5204 

.2183 

+24   -56  ' 

'  Id  Ophiuchi 

• 
6 

+0.78 

-7.8 

-24  24.9 

20  13  17.9 

-11  22.8 

-0.2936 

.5623 

-.1231 

+20  -62 

B.A.C.5041 

64 

0.79 

7.8 

24  36.9 

13  59.0 

-10  43.2 

-0.1653 

.5630 

.1212 

+17   -54 

B.A.C.5709 

G 

0  81 

7.7 

24  54.1 

17  37.6 

-  7  12.5 

-0.2876 

.5657 

.1 122 

+10  -61 

'  26  Ophiuchi 

G 

0.81 

7.7 

24  47.8 

17  42.5 

-  7    7.8 

-0.4076 

.6657 

.1121 

+  4-69 

B.A.C.58l)0 

64 

0.87 

7.9 

26  49.9 

23  33.9 

^  1  29.4 

+i.l262 

.5696 

.0974 

+63.  +28 

A*  Ophiuchi 

54 

0.8G 

7.8 

26  25.0 

21     0    4i2 

-  1     0.4 

+0.6381 

.56!)6 

.0964 

+60-7 

A-  Ophiuchi 

6 

+0  86 

-7.8 

-26  24.9 

0    4.3 

-  1     0.3 

+0.6368 

.5696 

-.0964 

+60-7 

'M  Ophiuchi 
0  Ophiuchi 
B.  A.  C.  51)09 

64 

0.87 

7.7 

26  29.3 

0  59.9 

-  0    6.7 

+0.6258 

.  .5702 

.0939 

+59   -  8 

34     0.88 

7.4 

24  52.3 

2  50.5 

+  1  39.8 

-1.2454 

.5712 

.0892 

-55 

-90 

64 

0.92 

7.5 

26  10.3 

6  49.1 

+  5  29.4 

-0.2092 

.5737 

.0785 

+11 

-56 

3  8agiturii 

5 

0.99 

7.5 

27  46.9 

13  14.1 

+11  39.7 

+1 .0342 

.5766 

.0613 

+63 

+20 

B.A.C.6044 

64 

0.99 

7.3 

27     1.2 

14  23.4 

-11  13.6 

+0.1653 

.5776 

.0574 

+28 

-34 

B.A.C.6063 

64 

+1.02 

-7.4 

-28    2.7 

16  55.9 

-10  47.0 

+1.1031 

.5785 

-0507 

+62 

+27 

B.A.C.6t29 

64 

1.07 

7.3 

28  22.3 

20  58.7 

-  4  53.5 

+1.2615 

.5800 

.0391 

+62 

+52 

B.A.C.6I91 

6i 

1.11 

6.9 

28  196 

22    1  13.5 

-  0  48.7 

+1.07;^ 

.5814 

.0271 

+62 

+24 

B.A.C.G194 

6 

1.10 

66 

27    5.3 

1  31.5 

-  0  31.3 

-0.2298 

.5817 

.0257 

+  5'  -58  1 

B.  A.  C.  &22d 

64 

1.13 

6.9 

28  29.4 

3    3.9 

+  0  57.4 

+1.1987 

.5820 

-.0216 

+62;  +39  . 

•  ^  Sagittarii 

34 

1.22 

5.9 

27    7.2 

12  30.1 

+10     1.5 

-0.3029 

.5837;  +.0073 

-  1    -62 

» 

7  Sngiunrii 

24 

+1.25 

-5.6 

-26  27.2 

16  19.7 

-10  17  9 

-0.9506 

.5841 

+.0173 

-36  -90 

r  Sogittarii 

34 

1.33 

5.6 

27  51.3 

20  55.3 

-  5  53.3 

+0.6194 

..5840    .0313 

+.54'  -  8 

B.A.C.(w(>2 

64 

1.34 

4.9 

26    7.2 

23  27.0 

-  3  27.5 

-1.0935 

.5840     .0392 
.5833     .0518 

-44   -90 

B.  A .  C.  6li2rt 

G 

1.41 

5.0 

28    6.6 

23    3  52.4 

+  0  47.4 

+1.1711 

+62  +:r) 

B.A.C.666G 

6 

1.42 

46 

27  14.7 

6     1.2 

+  2  51.1 

+9.3925 

.5830 

.0580 

+41-  -21 

•  u  Sagittarii 

1 

5 

1.54 

3.6 

26  38.1 

16  22.-5 

-11  12.1 

+0.5172 

.5808 

0883 

+0I    -14 

1 

'  A  Sagittarii 

5 

+1.55 

-3.4 

-26  32.3 

17  37.9 

-  9  5!).4 

+0.5298 

'    .5805 

+.0916 

+52:  -14 

B.  AC.  7077 

G 

1.73 

1.5 

25  22.3 

24     7  22.0 

+  3  12.8 

+9.8387 

.5748 

.1289 

+r>5!  +  5  . 

B.A.C.7I08 

64 

1.75 

1.5 

25  22.8 

9  23.7 

+  5     9.8 

+1.2844 

.5739 

.1340 

+65  +49 

B.A.C.7197 

G 

1.77 

0.2 

23  11.9 

13  45.5 

+  9  21.7 

-0.52i)2 

.5717    .1447 

+  1    -78 

B.A.C.7237 

G 

1.81 

-0.3 

24  15.4 

15  39.6 

>    +11   11.5 

+9.8457 

.5708.    .1495 

+66  +5 ; 

X  Capricorni 

6      L8G 

+1.2 

21  42.1 

22  10.5 

-  6  32.3 

-0.7494 

.5674|    .1616 

-  9   -90  ' 

1 

0  Capricorni 

54+1.89 

+1.7 

-21  10.6 

25     1     9.1 

-  3  40.3 

-0.7863 

.566>+.1714 

-U    -90  1 

33  Capricorni 

54 

I.IM 

2.2 

21  23.4 

4  45.1 

-  0  12.2 

+9.()6:r> 

.5639'    .1795 

+34   -40  , 

35  Capricorni 

G 

1.96 

2.1 

21  44.6 

6    3.6 

+  1     3.3 

+9.6619 

.    .5633    .1821 

+6^-7 

37  Capricorni 

6 

1.98 

2.9 

20  38.9 

9  19.1 

+  4  11.7 

+0.1478 

.5616    .18^8 

+40  -35 

e  Capricorni 

44 

1.99 

3.2 

20    2.0 

10  16.6 

+  5    7.1 

,    -0.2987 

.5611    .1909 

+17   -61 

K  Capricorni 

5 

2.01 

3.6 

19  26.6 

12  40.4 

+  7  25.7 

-0.4373 

.5596    .1956 

+11    -71  , 

B.  A.  C.  7550 

G 

+2.01 

+3.4 

-20  12.0 

12  54.5 

+  7  39.3 

+0.3814 

.5592  +.1962 

+54   -23 

t£)  Ac|iia.,mf(//. 

G 

2.08 

'      5.3 

17  34.4 

21   17.7 

-  8  li>.;> 

-0..'>-^-29 

.551-^     .2118 

+  .5   -82 

5(i  Aquarii 

G 

2.19 

!      7.4 

15  13.9 

26    9  39.4 

+  3  40  2 

-0.2168 

.548)     ,2:121 

+26   -55  1 

r^  Aqua.,  mM/^ 

G 

2.27 

'      8.3 

>     14  43.4 

17  31.4 

+11    16.1 

+1.1342 

..544.)    .2429 

+76  +22 

7^  Aquarii 

4 

2Mi 

8.6 

14  15.5 

18  23.0 

-11  51.1 

+0.8728 

.543'<.    .2440 

+76  +  4 

71  Aquarii 

6  '  +2-^7 

+9.4 

-12  17.3 

20    9.9 

-10  10.8 

-0.(i883 

.5433  +.2460 

4   -!M) 
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ELEMENTS  FOR  FACILITATING 

THE   PREDICTION  OF   OCCULT ATIONS  OF     1 

PLANETS   AND   STARS 

BY   THE 

MOON. 

1 

^^OTEKBEB.                                                                                   1 

Stab's— 

At  Coxjuxctiox  l\  R.  a.                    |  p^^^ 

1          Name. 

1 

Mag. 

1 

Ke(Vns  iVora 

1073.0. 

Aft         ^6 

Apparent 
Ouc.ination. 

Washin^n 
Moan  Time. 

Hour  Angle 

H 

h     m 

Y 

1 

J 

1 

1 
N-n.    S'n. 

«      1        */ 

0       / 

cl     k     m 

rft^  Aquarii 

4i 

+2.35' +11.2 

-  9  46.6 

27    6  27.2 

-  0  14.3 

-0  6409 

.5393 

+.2574 

+  §1-86  1 

^}^'  Aquarii 

4i 

2.361    11.3 

9  52.4 

7  24.5 

+  0  41.1 

-0.2972 

.5388 

.2583 

+2ij  -60 ; 

'  tip  Aquarii 
'  B.  AC.  8214 

5 

2.37 

11.2 

10  18.1 

7  53.6 

+  1     9.2 

+0.2619 

.5386'    .2586 

+55!  -30 

H 

2.43 

12.6 

8    9.8 

15  37.0 

+  8  37.4 

+0.1235 

.5364    .2652 

+48   -37  ' 

B.  AC.  8274 

6      2.48 

5i    2.51 

• 

13.5 

7    4.9 

21  42.6 

-  9  29.1 

+0.6593 

.5352!    .2693 

+82l  -  9 

27  Piscium 

14.^       4  15.4 

28    2  29.4 

-  4  51.8 

-0.9003 

.53421    .2719 

-  5   -90 

1 

2D  Piscium 

H 

+2.53 

+15.0   -  3  43.8 

3  58.0 

-  3  26.0 

-1.0294 

.5341 

+.2725 

-13,  -00 

;  4  Ceii 

6 

256    15.4!       3  15.0 

6  45.2 

-  0  44.3 

-0.7521 

.5338    J2TA7 

-  4    -90 

5Ccti 

6 

2.56 

15.4 

3    9.0 

6  58.4 

-  0  31.6 

-0.7936 

.5338    .2738 

+  2'  -90 

B.A.C.5 

6 

2.25 

15.6 

2  55.5 

7  13.0 

-  0  17.4 

-0.9541 

.5338    .2730 

-  H   -90 

B.A.C.81 

6i    2.64 

16.0 

2  55.0 

14  40.2 

+  6  55.3 

+1.0887 

.5333]    .2769 

+«7:  +16 

10  Ceti 

6 

2.63 

16.6 

0  44.9 

15  40.1 

+  7  53.2 

-0.8228 

.5333!    .2762 
.5335  +.2766 

0|  -90 

14  Ceti 

6i 

+2.68 

+16.9 

-  1  12.0 

19  52.9 

+11  57.7 

+0.7965 

+74   -  2 

i  15  Ceti 

(ih 

2.68 

16.9 

-  1  11.9 

21     5.3 

-10  52  2 

+1.1290 

.53361    J2767 

+^9   +19 

1  77  Pise,  mulL 

6 

2.79 

18.8 

+  4  14.2 

29  10    8.0 

+  1  45.0 

-0.7437 

.5352    .2750 

+  5*  -S'3 

e  Piscium 

5i 

2.80 

19.0 

4  58.9 

11  20.6 

+  2  55.2 

-1.1625 

.5:^52    .2748 

-22  -85 

'  96  Piscium 

6^ 

2.91 

1!».5 

6  38.6 

20  58.7 

-11  45.7 

-0.2073 

.5379|    .2705 

+33   ^4 

'  fi  Piscium 

5 

2.92 

19.2 

5  29.6 

21  29.6 

-11  15.8 

+1.0907 

.5379;    .2702 

+90'  +18  . 

1          1 

B.A.C.481 

64 

+2.95 

+19.5 

+  7    0.0 

30    0  13.3 

-  8  37.6 

+0.3066 

.5389  +.2687 

+61'  -26 

0  Piscium 

4 

2.99 

19.8 

8  31.4 

4  31.1 

-  4  28.3 

-0.0804 

.54071    .2651 

+391  -46 

54  Ceti 

6 

+3.02 

+20.2 

+10  25.1 

7     1.5 

-  2    3.0 

-1.3295 

.5412+2637 

-40'  -80 

B 

ECEHBl 

SB. 

1 

29  Arietis 

64 

+3.24  +20.1 

+14  28.6 

1     1  590 

-  7  44.2 

-0.6073 

.5499  +.2434 

+11 

-73 

o  Arietis 

6 

3.30    19.7 

14  46.7 

7     8.4 

-  2  45.6 

+0.3244 

.5525     5363 

+62 

-21 

o  Arietis 

6 

3.33 

19.5 

14  33.8 

10  11.7 

+  0  11.3 

+1.2572 

.5542    .2318 

+90   +38 

'  p*  Arietis 

6 

3.-38 

19.8 

17  31.3 

12  17.7 

+  2  12.9 

-1.2560 

.5553    .2285 

-34'  -73 

53  Arietis 

6 

3.42 

19.2 

17  23.6 

17    5.6 

+  6  50.5 

-0.0508 

.55801    .2206 

+41   -38 

54  Arietis 

64 

3.44 

19.3 

18  18.7 

17  23.4 

+  7  12.5 

-0.8983 

.5583    .2196 

-  6 

-r2 

13  Tauri 

54 

+3.60 

+17.7 

+19  17.8 

2    7  56.3 

-  2  51.1 

+1.0857 

.5662 

+.1921 

+00 

+28 

B.  AC.  1143 

6 

3.62 

17.7 

20  31.7 

8  49.0 

-  2    0.2 

-0.0011 

.5668 

.1903 

+43 

-32 

1  32  Tauri 

6 

3.69 

17.0 

22    6.!> 

13  58.0 

+  2  57.3 

-0.6680 

.56:>2 

.1790 

+  r  -67 

A>  Touri 

44 

3.71 

16.5 

21  44.2 

17  13.2 

+  6    5.2 

+0.2874 

.5709;    .1719 

+61    -16 

AS  Tauri 

6 

3.77 

16.4 

21  40.1 

17  28.9 

+  6  20.3 

+0.4022 

.5712;    .1704 

+69  -10 

62  Tnuri 

6 

3.82 

15.2 

24     0.5 

3     1     6.8 

-10  19.1 

-0.7560 

.5748    .1528 

+  1    -66 

1 

1  ii>  Tauri 

44 

+3.80 

+14.9 

+22  31.6 

2    4.9 

-  9  23.2 

+0.9084 

.5752  +.1504 

1 
+90   +21 

v^  Tauri 

6 

3.80 

14.9 

22  42.7 

2  29.2 

-  8  69.8 

+0.771K) 

.5753I    .1492 

+IK>   +13 

B.A.C.15I8 

6 

3.91 

12.6 

24  23.3 

14  10.9 

+  2  15.0 

+0.62i<^ 

.57!)3|    .1189 

+!KI   +  8 

k  Tauri 

54 

3.92 

12.5 

24  51.3 

14  55.9 

+  2  58.2 

+0.2364 

'    .57981    .1161 

+5tf.  -13 

'■  118  Tauri 

6 

3.98 

9.8 

25    2.9 

4     3  23.0 

-  9    3.6 

+1 .2806 

.5821     .0815 

+!)0  +6^i 

.  B.A.C.1746 

64 

4.05 

90 

27  34.8 

5  53.6 

-  6  34.1 

-1.1439 

.58221    .0745 

-31    -63 

'  125  Tauri 

6 

+4.00  +  8.7i  +25  49.6 

7  32.2 

-  5    4.1 

+0.7899 

.5824 

+.0697 

+!K»   +21  ' 

I'Mi  Tauri 

5 

4.06      7.5     27  34.9 

12  54.6 

+  0    5.7 

-0.7021 

.58251    .a>44 

+  3   -61 

139  Tauri 

54 

4.01       7.r     25  56.3 

14  48.7 

+  1  55.3 

+1.1092 

.5824     .0487 

+9.1   i45 

B.A.C.2007 

64    4.06.     3.6!    28  17.6 

5    3  42.4 

-  9  41.1 

-0.9689 

..5800    .0110 
.5793    .0051 

-16  -62 

V.)  Aurigae 

54     4.04|      3.1      28     7.2 

5  39.4 

-  7  48.7 

-0.770!) 

-  2  -62 

54  Auifgae 

6 

4.05 

2.7i    28  22.4 

7  24.3 

-6    7.8 

-1.0335 

.578'^  +.0004 

-21    -62 

39  Ger.\'nor. 

64 

+3.95  +  0.9'  +26  11.8 

15  16.3 

+  1  26.0 

+1.1223 

1 
.5758  -.0218 

1 

+!)0   +48 

47  (iL'ir.-.nor. 

6 

3.!)5  -  0.5 

27    3.8 

20  24  1 

+  6  22  1 

+0.109!) 

.573  li    .O'Mi^ 

+V)'  -12 

53  Gt'ininor. 

6  1    3.96      1.1 

28    6.!) 

22  15  5 

+  8     9.3 

-1.0777 

..5724;    .0413 

-2'.   -ri2 

59  Ge minor. 

6i    3.93       1  i)     27  52.8 

6     1  49.7 

+11  :vi.5 

-0.995(i 

..5703'    .0512 

-17   -62 

(  Geminorum 

4  .    3.93      2.1      2^     2.8 

2  19.2 

-11  56.1' 

-i.i9:)2 

.57»)2    .0522 

-3:»  -f>2 

V  Geminorum 

44     3.H7I      2  9     27  10.5 

6  35.9 

-  7  49.0' 

-0.5222 

.5672    .'164) 

+  14    -50 

'  c  Geminorum 

6    +3.81  -  3.5  +3o    5.0 

1  )    46 

-  4  27.9 

+0.402> 

S>T>\  -.•»72r 

+70      0 
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F.I.FMeNTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULT ATIONS  OF     . 

PLANETS  AND  STARS 

BY   THE  MOON. 

1 

DECEMBER. 

( 

STAn'B— 

At  Coxj  unction  in  R, 

A. 

Limiting; 
PnralicU. 

Namo. 

Mag. 

Red'ni 
187; 

1  from 
J.O. 
a6 

Apparent 
Declination. 

Waahineton 
Mean  Time. 

Hour  Ancle 

u 

Y 

a/ 

y 

N'n.     Sii. 

o          c 

■ 

R 

II 

O          / 

d     h    m 

h     m 

1 

^  Gemioorum 

5 

+:}.6i 

-  4.6 

+27    5.5 

6  14    2.8 

-  0  38.5 

-0.9829 

.5623 

-.0828 

-16  -63  : 

1    »>  Cancri 

5 

3.74 

5.1 

35  44.2 

17  15.9 

+  2  27.7 

+0.1842 

.5601 

.0906 

+55   -14  1 

1  o-  Cancri 

6i 

3.73 

5.1 

25  26.1 

17  37.1 

+  2  48.2 

+0.4752 

.5598 

.0918 

+75  +  2   J 

^  Cancri 

H 

3.71 

6.2 

26  12.9 

21  16.8 

+  6  19.9 

-0.712;) 

.5572 

.1002 

+  3  -64   ^ 

'  -^  Cancri 

6 

3.70 

6.1 

25  53.3 

21  23.6 

+  6  26.4 

^.3743 

.5568 

.1011 

+23  -44 

1 

X  Cancri 

6 

+3.61 

-6.7 

+24  25.1 

7    1  50.4 

+10  43.7 

+0.7337 

.5535 

-.1111 

+90  +14  ' 

i;i  Cancri,  mtt/<. 

7 

3.59 

7.4 

24  56.7 

4  32.6 

-10  39.7 

-0.14;  2 

.5512 

.1172 

+35  -41  * 

V-  Cancri 

6i 

3.58 

7.5 

24  33.7 

5  25.1 

-  9  49.0 

+0.1680 

.5504 

.1193 

+53  -17 

v»  i^ancri 

6 

3.56 

7.8 

24  30.3 

6  42.9 

-  8  34.0 

+0.0735 

.5495 

.1220 

+48  -22  i 

32  Cancri 

6 

3.55 

7.9 

24  30.8 

7  22.9 

-  7  55.2 

-0.0166 

.5488 

1 

.12:36 

+43  -27  : 

f  Cancri 

5 

+3.32 

-10.6 

+22  33.3 

8    0    6.4 

+  8  14.3 

-0.2475 

.5353 

-.1564 

+30  -43 

70  Cancri 

6 

3.31 

10.6 

22  30.4 

0  34.5 

+  8  41.5 

-0.2696 

.5348 

.1575 

+2J   -44  , 

B.  AC.  3138 

6 

3.27 

10.6 

21  48.1 

2    8.1 

+10  12.1 

+0.2490 

.5338 

.1601 

^^  -18 

B.  AC.  3292 

6i 

3.12 

12.3 

20  52.0 

14  21.0 

-  1  58.4 

-0.8164 

.5241 

.1801 

-  2  -69 

H  Leon  is 

34 

2.86 

13J2 

17  22.6 

9    4  38.4 

+11  52.7 

+0.2775 

.5130 

.2003 

+6)  -21 

'  42  Leon  is 

6 

+2.75 

-13.6 

+15  36.7 

12    9.0 

-  4  50.1 

+0.6798 

.5080 

-.2091 

+90|  -  2 

B.  A.  C.  3579 

6 

2.70 

13.8 

14  59.3 

15  48.6 

-  1  16.9 

+0.5931 

.5049 

.2133 

+82-7 

i  Leonis 

6 

2.07 

14.0 

14  47.1 

17  35.6 

+  0  27.0 

+0.4351 

.5042 

i2152 

+70 

-16 

k  Leonis 

6 

2.59 

14.7 

14  51.6 

10     1   10.6 

+  7  49.0 

-1.3086 

.5002 

2224 

-39 

-75 

<  u  Virginia 

6 

2.22 

15.0 

8  49.9 

11     5  52.6 

+11  43.6 

-1.3533 

.48^^^ 

iM.^ 

-42 

-81 

V  Virginis 

4i 

+2.16 

-14.8 

+  7  14.2 

10    3.1 

-  8  12.7 

-0.6042 

.4872 

-.2444 

+12 

-79 

1  B.A.C.3996 

6 

2.13 

14.4 

5  53.7 

11  54.0 

-  6  24.7 

+0.4269 

.4869 

2452 

+69 

-21 

1  h  Virginis 
!  10  ViTgiuis 

6 

2.05 

14.2 

4  21.5 

18    2.0 

-  0  26.6 

+0.6163 

.'Ytt:') 

.2475 

+83 

-11 

6 

1.99 

13.9 

+  2  36.4 

23  33.9 

+  4  56.5 

+1.1803 

.4853 

.2492 

+90 

+24 

y  Virg.,  rnidt. 

24 

1.80 

13.6 

-  0  45.4 

12  17  48.0 

-  1  18.5 

+0.3226 

.4857 

.251)' 

+62 

-27 

B.A.C.4277 

6 

+1.79 

-13.6 

-  0  52.9 

18  52.3 

-  0  15.8 

+0.1908 

.4a'>9 

-i2517 

+54 

-33 

3d  Virginis 

6 

1.73 

13.2 

2  52.0 

13    0  18.0 

+  5     1.2 

+1.0134 

.4865 

.2516 

+87.  +11 

k  Virginis 

6 

1.71 

13.2 

3    7.8 

3  56.1 

+  8  33.5 

+0.3893 

.4874 

.2513 

+65  -24 

46  Virginis 

6 

1.70 

13.4 

2  41.3 

4  28.1 

+  9    4.6 

-0.2306 

.4875 

.2512 

+31.  -57 

,  4d  Virginis 

6 

1.68 

13.3 

2  59.0 

6  19.8 

+10  53.3 

-0.3738 

.4880 

.2510 

+24   -65 

0  Virg.,  mult. 

44 

+1.66 

-12.9 

-  4  51.8 

9  42.5 

-  9  49.5 

+0.8494 

.4890 

-.2504 

1 

+.''5'  +  1 

/'  Virginis 

5 

1.65 

12.8 

5  36.2 

21  56.9 

+  2    4.9 

-1.3836 

.4933 

•246!) 

-48   -90 

,  Hi  Virginis 

6 

1.51 

12.2 

8    3.9 

14    3  12.7 

+  7  12.0 

+0.0210 

.4956 

.2447 

+43   -42 

B.  AC.  4591 

6 

1.49 

11.9 

9    4.5 

6  14.6 

+10    8.9 

+0.3865 

.4970 

.2432 

+63   -24 

X  Virginis 

44 

1.38 

11.1 

12  47.3 

23  10.7 

+  2  35.9 

+0.39J)4 

sm^ 

ii325 

+62 

-23, 

5  Libra 

6 

+1.31 

-10.6 

-14  55.5 

15  12  54.3 

-  8    4.9 

-0.3889 

.5171 

-.2195 

+18   -67  . 

a*  Libra 

6 

1.30 

10.5 

14  28.3 

15  15.9 

-  5  47.7 

-0.3144 

.5187 

iil70 

+21 

-62 

a'  Libra 

24 

1.30 

10.5 

15  30.9 

15  21.7 

-  5  42.0 

-0.2871 

.5187 

J2169 

+22 

-6J 

|3  Libra 

54 

1.25 

9.7 

19  10.2 

16    2  18.1 

+  4  54.1 

+1 .3459 

.5278 

J2033 

+71 

+51 

28  Libra 

6 

1.24 

9.9 

17  41.9 

5  57.7 

+  8  26.6 

-0.9694 

.5312 

.2023 

-17 

-9i)  1 

B.A.C.5109 

6 

+1.23 

-  9.6 

-19  14.3 

11  28.2 

-10  13.6 

-0.3864 

.5362  -.1897 

+14i  -67 

41  Libra 

6 

1.21 

9.5 

18  53.1 

14  24.5 

-  7  23.1 

-1.3149 

.5389    .1849 

-53;  -90 

K  Libra 

5 

1.21 

9.5 

19  16.1 

15  48.9 

-6    1.6 

-1.1636 

.5.399 

.1827 

-;i5   -93 

B.A.C.52dl 

6 

1.19 

9.1 

20  36.8 

23    6.8 

+  1     1.6 

-1.0144 

.5464 

.1700 

-2,-».  -9J 

1 

<)  Scorpii 

24 

+1.20 

-  8.8 

-22  15.6 

17    0    7.8 

+  2    0.6 

+0.5649 

.5473 

-.1681 

+62  -13 

'  B.A.C.5335 

64 

1.21 

8.7 

23  15.9 

2  41.6 

+  4  29.0 

+1.2067 

.5498 

.1631 

+67   +34 

'  B.  AC.  5354 

1    64 

1.21 

8.6 

23  21.3 

3  51.6 

+  5  36.6 

+1.1117 

.5.">08 

,16)8 

+67   +24  ' 

19  Scorpii 

;    6 

1 

1.19 

8.4 

23  51.8 

J9    5.6 

+10  39.6'   +0.8331 

1 

.5554 

.1504 

466+4 

'  p  Ophu,mmlt, 

1 
1     5 

+1.19 

-  8.4 

-23    9.2 

11  15.9 

-11  14.7)   -0.2378 

.5573 

-.1459 

+16  -3H 

M 

2^  &)corpii 

,    5  j    1.19!     8.2 

24  50.1 

13  13.6 

-  9  21.2    +1.2o6J 

.5590;    .1417]  +6:»  +42 

^ 

25  Scorpii 
Id  Ophiuchi 

6      1.17 

8.0 

25  18.0 

20  19.6 

-  2  30.6    +0.7949 

.5649    .1256    +6'i  +  2 

6    +1.17 

-  8,0 

-24  24.9 

21  33.7 

-  1  19.2    -0.2885 

.5664  -.1222    +11    -<jl 

57 
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ELEMENTS  FOR  FACILITATING 

r  THE   PREDICTION  OF  OCCULT ATION8  OF 

PLANETS  AND   STARS 

BY   THE 

MOON 

1 
1 

DECESIBEB. 

• 

Stab's— 

At  Conjuxctiox  in  li 

.  A. 

Limiting 
ParallcU. 

Name. 

i 

Mag. 

Red'u 

187 
Aa 

8  from 
3.0. 

AS 

Apparent 
Declination. 

WoshinEton 
Mean  Time. 

Hoar  Angle 

H 

Y 

1 

3/          y' 

1 

N'n. 

o 

S'n. 

O     1 

1 

s 

1$ 

o        / 

d     h     m 

h     m 

1 
1 

1  B.A.C.5641 

6^ 

+1.17 

-  7.9 

-24  36.9 

17  22  14.2 

-  0  40.2 

-0.1601 

.5666!  -.1210 

+17 

-53 

r  Sagittarii 

3^ 

1.37 

4.6 

27  51.3 

20    4     7.5 

+  3    6.6 

+0.6872 

.5920 

.0329 

+60 

-  4 

B.A.CJi5G2 

Gi 

1.36 

4.2 

26    7.2 

6  35.5 

+  5  28.6 

-1 .0035 

.5918 

.0408 

-:i7 

-90 

li.A.c.Gms 

6 

1.40 

4.0 

28    6.6 

10  54.8 

+  9  37.4 

+1.2417 

.5916 

.0538 

+621  +46 

U.A.C.6GG6 

6 

1.41 

3.8 

•   27  14.7 

13    0.5 

+11  38.1 

+0.4750 

J^914 

.0601 

+46 

-17 

1 

u  Sagittarii 

5 

+1.48 

-  2.8 

-26  38.1 

23    7.1 

-  2  39.8 

+0.6107 

.5890 

-.0902 

+58 

-  9 

A  Sagittarii 

5 

1.48 

2.7 

26  32.3 

21     0  20.9 

-  1  28.9 

+0.6246 

.5886 

.0934 

+58 

-8  ' 

D.A.C.7077 

6 

1.49 

1.3 

25  22.3 

13  46.1 

+11  24.4 

+0.9475 

.5828 

.1314 

+65 

+12 

B.A.C.Tiy? 

6 

1.56 

0.3 

23  11.9 

20     1.3 

-  6  35.1 

-0.3906 

.5793 

.1495 

+  8 

-4^6 

B.A.C.7237 

6 

1.63 

• 

-  0.3 

24  15.4 

21  53.1 

-  4  47.6 

+0.9649 

.5784 

.1523 

+66 

+13 

yCapricorni 
27  Capricorni 

6 

+1.65 

+  0.9 

-21  42.1 

22    4  16.0 

+  1  20.6 

-0.6086 

.5744 

-.1676 

-  2 

-86 

6 

1.65 

1.1 

21     3,8 

4  40.7 

+  1  44.4 

-1.1869 

.5739 

.1688 

-40 

-90 

^  Capricorni 

5i 

1.67 

1.2 

21  10.6 

7  11.2 

+  4    9.2 

-0.6418 

.5725 

-.1744 

-  3 

-90 

33  Capricorni 

H 

1.71 

1.6 

21  23.4 

10  43.2 

+  7  33J2 

+0.2047 

.5702 

+.1825 

+42 

-32 

35  Capricorni 

6 

1.72 

1.6 

21  44.6 

12    0.2 

+  8  47.3 

+0.7998 

.5695 

.1851 

^^ 

+  1 

37  Capricorni 

6 

+1.73 

+  2.2 

-20  38.9 

15  12.3 

+11  52.3 

+0.2932 

.5673 

+.1917 

+48 

-27 

e  Capricorni 

6 

1.74 

2.4 

20    2.0 

16    8.9 

-11  135 

-0.1489 

.5668 

.1937 

+25 

-52 

K  Capricorni 

6 

1.76 

2.8 

19  26.6 

18  30.3 

-  8  57.0 

-0.2840 

.5648 

.1988 

+19 

-60 

B.A.C  7550 

6 

1.76 

2.7 

20  12.0 

18  44.2 

-  8  43.6 

+0.5289 

.5647 

.1991 

462 

-15 

29  Aqua.,mii/<. 

6 

1.82 

ASl 

17  34.5 

23    3    0.0 

-  0  45.8 

-0.4219 

.5594 

J2143 

+14 

-69 

1 

56  Aquarii 

6 

+1.91 

+  6.0 

-15  13.9 

15  13.2 

+11     1.4 

-0.0469 

.5513 

+.2337 

+35 

-46 

r'  Aqua.,mttZ<. 

6 

1.98 

6.9 

14  43.4 

23    1.6 

-  5  26.4 

+1.3056 

.5466 

.2442 

+76 

+39 

r^  Aquarii 

4 

1.98 

7.2 

14  15.6 

23  52.9 

-  4  36.9 

+1 .0457 

.5460 

i245:t 

+76 

+14 

74  Aquarii 

6 

1.99 

8.0 

12  17.4 

24    1  39.2 

-  2  54.2 

-0.5104 

.5450 

.2475 

+rt 

-75 

^>  Aquarii 

H 

2.07 

9.5 

9  46.6 

11  54.5 

+  7    0.3 

-0.4592 

.5398 

J2579 

+17 

-71 

jjr  Aquarii 

4h 

+2.08 

+  9.6 

-  9  52.4 

12  51.7 

+  7  55.7 

-0.1152 

.5394 

+.2587 

+35 

-50 

tip  Aquarii 
B.A.C.  8214 

5 

2.08 

9.6 

10  18.1 

13  20.8 

+  8  23.7 

+0.4440 

.5393 

i«589 

+66 

-20 

6d 

2.14 

10.9 

8    9.9 

21     4.7 

-  8    7.6 

+0.3082 

.5358 

.2649 

+59 

-27 

B.  A.  C.  «274 

6 

2.19 

10.6 

7    5.0 

25    3  11.8 

-  2  12.5 

+0.8466 

.5338 

.2683 

+83 

+  1 

27  Piscium 

bh 

2.24 

13.0 

4  15.4 

8    0.2 

+  2  26.5 

-0.7168 

.5324 

.2708 

+  6 

-90 

29  Piscium 

5i 

+2.26 

+13.2 

-  3  43.8 

9  29.5 

+  3  52.8 

-0.8468 

.5319 

+.2715 

-  2 

-90 

4Ceti 

6 

2.28 

13.5 

3  15.1 

12  18.0 

+  6  35.9 

-0.5689 

.5314 

.2723 

+14 

-79 

5  Ceti 

6 

2.28 

13.6 

3    9.0 

12  31.4 

+  6  48.9 

-0.6105 

.5313 

ii725 

+12 

-82 

B.A.C.5 

6 

2.29 

13.7 

2  55.5 

12  46.1 

+  7    3.0 

-0.7714 

.5312 

.2725 

+  3 

-90 

B.A.C.  81 

eh 

2.37 

14.1 

2  55.1 

20  17.9 

-  9  39.7 

+1.2797 

.5300 

.2740 

+87 

+32, 

10  Ceti 

6 

+2.37 

+14.8 

-  0  44.9 

21  18.5 

-  8  41.1 

-0.6422 

.5299 

+.2740 

+10 

-85 

14  Ceti 

6i 

2.42 

14.9 

1  12.0 

26    1  34.6 

-  4  33.2 

+0.9847 

.5293 

.2742 

+89 

+  9 

15  Ceti 

6i 

2.44 

14.9 

-  1  11.9 

2  48.0 

-  3  22.1 

+1 .3189 

.5293 

.2742 

+89 

+36 

77  Pise,  mult. 

6 

2.57 

17.2 

+  4  14.2 

16    3.4 

+  9  27.8 

-0.5735 

.5298 

i2717 

+14 

-78 

e  Piscium 

5i 

2.58 

17.4 

4  58.9 

17  17.4 

+10  39.4 

-0.9970 

.5298 

.2713 

-10 

-S5 

96  Piscium 

6i 

+2.71 

+18.1 

+  6  38.6 

27    3    7.0 

-  3  49.9 

-0.0420 

.5315 

+.2664 

+41 

-45 

fi  Piscium 

5 

2.73 

17.7 

5  29.6 

3  38.6 

-  3  19.3 

+1.2688 

.5316 

.2662 

+90 

+33 

B.A.C.  481 

H 

2.75 

18.2 

7    0.0 

6  25.8 

-  0  37.5 

+0.4746 

.5322 

.2644 

+72 

-18 

0  Piscium 

4 

2.81 

18.7 

8  31.4 

10  49.5 

+  3  37.6 

+0.0793 

.5335 

.2613 

+48 

-37 

54  Ceti 

6 

+2.83 

+19.2 

+10  25.1 

13  23.3 

+  6    6.3 

-1.1858 

.5343 

+J2591 

-25 

-80 

,  29  Arietis 

6i'    3.14    19.5 

14  28.6 

28    8  49.1 

+  0  53.5 

-0.4799 

.5422 

.2387 

+18 

-65 

0  Arietis           | 

6  :    3.22 

19.31 

14  46.7 

14    6.7 

+  6    0  3 

+0.4556 

.5447 

.2316 

+71 

-15 

n-  Arietis           i 

1 

5^;    3.26 

19.7 

16  56.4 

16  13.1 

+  8    2.4 

-1-2756 

.5456 

J2286 

-36 

-rj 

p^  Ariotis 

6    +3.32 

+19.5 

+17  31.2 

19  24.1 

+11     6.9 

-1.1516 

.5476 

+.2235 

-24 

-73 

53  Arietis 

6      3.39    19.1      17  23.6 

29    0  19.5 

-  8    7.9 

+0.0608 

.5499 

.2161 

+47 

-3:« 

54  Arietis 

iih    3.411    19.3{     18  18.7 

0  42.9 

-  7  45.3 

-0.7973: 

.5502 

.2151 

0 

-72 

13  Tauri 

5i  +3.621  +17,7i  +19  17.8 

15  33.2 

+  6  33.5 

+1.1863 

.5586} 

+.1878    +00 

+37 

OCCULT  ATION8,  1873. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY   THE  MOON. 


DECEHBEB. 


Star'j 


Name. 


B.A.C.1143 

32  Tauri 

33  Tauri 
Ai  Tauri 
A«  Tauri 

62Taun 
v*  Tauri 
v^  Tauri 
B.A.C.1518 
k  Tauri 

B.A.C.I746 
125  Tauri 
136  Tauri 
139  Tauri 


Ilod'ni 

Mag. 

18T 

Aa 

8 

6 

+3.66 

6 

3.76 

G 

3.79 

H 

3.80 

6 

3.81 

6 

+3.07 

H 

3.94 

6 

3.05 

6 

4.12 

bh 

4.15 

eh 

+4.38 

6 

4.35 

5 

4.42 

5i 

+4.39 

a6 


+17.9 
17.5 
17.6 
16.9 
16.8 

+16.0 
15.5 
15.6 
13.5 
13.4 

+10.1 
9.6 
8.2 

+  7.5 


Apparent 
Declination, 


+20 
22 
22 
21 
21 

+24 
22 
22 
24 
24 


31.7 
6.9 
48.6 
44.2 
40.1 

0.5 
31.7 
42.7 
23.4 
51.3 


+27  34.8 
25  49.6 
27  34.9 

+25  56.3 


AT  COXJUNCnON  IN  R.  A. 


Washington 
Mean  Time. 


d 
29 


30 


h 

16 

21 

21 

1 

1 

9 

10 

10 

.22 

23 


Hoar  Ancle 

H 


m 
27.3 
43.8 
48.2 

3.7 
19.8 

8.3! 

7.8 
32.6 
28.9 
14.7 


31 


14  33.1 
16  8.1 
21  35.0 
23  30.6 


h 
+  7 
-11 
-11 

-  8 

-  8 

-  0 
+  0 
+  0 

-11 

-10 


m 
25.8 
29.1 
24.9 
16.6 

1.0 

29.7 
27.5 
51.4 
39.2 
55.2 


+  3  48.2 
+  5  19.6 
+10  33.9 
-11  34.9 


+0.0853 
-0.5984 
-1.3029 
+0.3627 
+0.4782 

-0.7060 
+0.9743 
+0.8435 
+0.6691 
+0.2716 

-1.1476 
+0.7989 
-0.7140 
+1.1056 


.5592 
.5621 
.5621 
.5636 
.5638 


y" 


Limiting 
Parallels. 


N'u. 


+.1858 
.1750 
.1749 
.1682 
.1675 


.5677  +.1494 
.5682  .1470 
.5686  .1457 
.5736  .1155 
.5738'  .1140 


.5782 
.5784 
.5790 
.5790 


+.0719 
.0678 
.0519 

+.0463 


+4& 
+11 
-47 
+66 
+74 


Su. 


-28  I 
-64 
-67  , 
-12 
-  6 


+  4 

-66 

+90 

+25 

+90 

+17 

+90 

+10 

+60 

-11 

-31 

-63 

+90 

+22 

+  2 

-l>2 

+90 

+44 

NotKp-B.  a.  C,  British  Association  Catalogue. 
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— » 

WASHINGTON  ME 

AN  TIME 
Y. 

1 

r. 

1 

! 

1 

1 
1 

JANUAR 

1 
t 

1 

xl     h     m     8 

15  15  32 

(I      h     m      s 

I. 

Occult 

Rcapp.  W. 

ni. 

Occjilt. 

Reapp. 

23    022 

II. 

Shadow 

Egress  W. 

15  15  58 

I. 

Shadow 

Ingress  W. 

23  11  39 

n. 

Transit 

Egress  W. 

15  17  20 

I. 

Transit 

Ingress  W. 

23  12  11 

ni. 

Occult. 

Reapp. 

15  21     1 

I. 

Shadmv 

Egress  W. 

23  13  59 

I. 

Shadow 

Ingress  W. 

IG    9  46 

I. 

Transit 

Egress  W. 

23  14  31 

I. 

Transit 

Ingress  W. 

16  10  26 

I. 

Eclipse 

Disapp.  W. 

24    8  54  11.3 

I. 

Shadow 

Egress  W. 

16  12    6 

11. 

Eclipse 

Disapp.  W. 

24  10  24  49.4 

L 

Transit 

Egress  W. 

16  12  46 

I. 

Occult. 

Reapp.  W. 

24  11  42 

I. 

£Icli[)so 

Disapp. 

17    7    0  47.5 

n. 

Occult. 

Reapp.  W. 

24  14  18 

1  11. 

1 

Eclipse 

Disapp. 

17    7  48  17.3 

L 

Shadow 

Ingress 

25    6    8 

1. 

Occult. 

Reapp.  W. 

17    9  58 

1. 

Transit 

Ingress 

25    637 

:  u. 

Occult. 

Reapp.  W. 

17  12    0 

L 

Shadow 

Egress  W. 

25    8  28 

I. 

Shadow 

Ingress 

18    4  14 

I. 

Transit 

Egress  W. 

25    8  57 

I. 

Transit 

Ingress 

18    4  52 

I. 

Eclipse 

Disapp. 

26    3  22  33.4 

1. 

Shadow 

Egress 

18    6  34 

n. 

Shadow 

Ingress 

26    4  53 

I. 

Transit 

Egress 

18    7  12 

II. 

Ti-ansit 

Ingress 

26    5  50 

IV. 

Shadow 

Ingress  W. 

18    8  26 

I. 

Occult. 

Reapp. 

26    6    8 

IV. 

Shadow 

Egress  W. 

18  13  20 

n. 

Shadow 

Egresp 

26    7  48 

IV. 

Transit 

Ingress  W. 

18  14  23 

m. 

Shadow 

Ingress  W. 

26    8  23 

.  IV. 

Transit 

Egress 

18  19    6 

II. 

Transit 

Egress  W. 

26    8  42 

I. 

Eclipse 

Disai^. 

19    1  29    8.1 

III. 

Transit 

Ingress  W. 

26  10  15 

'  u. 

Shidiow 

Ingress 

19    2  20 

m. 

Shadow 

Egress  W. 

26  12    6 

XL 

Transit 

Ingress 

19    3  36 

m. 

Transit 

Egress  W. 

26  13  54 

I. 

•Occult 

Reapp. 

19    4  24 

IV. 

Eclipse 

Disapp. 

26  19    1  28.5 

m. 

Shadow 

Ingress 

19    4  25 

L 

Shadow 

Ingress 

27    036 

n. 

Shadow 

Egress 

19    5  14 

I. 

Transit 

Ingress 

27    1    3 

IL 

Transit 

Egress 

19    6  28 

I. 

Shadow 

Egress 

27    256 

m. 

Transit 

Ingress 

19    6  55 

I. 

Transit 

Egress 

27    323 

m. 

Shadow 

Egress  W. 

19    8    8 

IV. 

Occult 

Reapp. 

27    356 

JIL 

Transit 

Egress  W. 

19  10  35 

L 

Eclipse 

Disapp. 

27  21  50  57.1 

I. 

Shadow 

Ihgress 

19  22  42 

u. 

Eclipse 

Disapp. 

27  23  43  40.0 

L 

Transit 

Ingress 

19  23  18 

L 

Occult 

Reapp. 

28    034 

I. 

Shadow 

Egress 

20    1    2 

n 

Occult 

Reapp. 

28    327 

I. 

Transit 

Egress 

20    1  38 

L 

Shadow 

Ingress 

28  19    5 

L 

Eclipse 

•  Disapp. 

20  19  57  30.0 

I. 

Transit 

Ingress 

28  19  29 

II. 

Eclipse 

Disapp. 

20  21    7    5.9 

L 

Shadow 

Egress 

28  21  25 

.    L 

Occult 

Reapp. 

20  22  50 

I. 

Transit 

Egress 

28  21  49          ; 

IL 

Occult 

Reapp. 

21    1    9 

I. 

Eclipse 

Disapp.  W, 

29  16  19  19.0 

L 

Shadow 

Ingress  W. 

21  17  11 

II. 

Shadow 

Ingress 

29  18  10 

I. 

Transit 

Ingress  W. 

21  17  45 

n. 

Transit 

Ingress 

29  18  56 

I. 

Shadow 

Egress 

21  19  31 

I. 

Occult. 

Rcapp. 

29  19    0 

I. 

Transit 

Egress 

21  20    5 

n. 

Shadow 

Egress 

29  21    4 

I. 

Eclipse 

Disapp.  W. 

22  14  25  50.1 

u. 

Transit 

Egress 

29  21  48 

u. 

Shadow 

Ingress  W. 

22  15  37 

DL 

Eclipse 

Disapp. 

29  22  34    4.8 

.  a 

Transit 

Ingress  W. 

22  16  43 

in 

Occult 

Reapp. 

30    3  41 

^ 

Occult 

Reapp.  W. 

22  17  16 

I. 

Shadow 

Ingress  W. 

30  13  34 

;  u. 

Shadow 

Egress 

22  18  31 

I. 

Transit 

Ingress  W. 

30  13  55 

IIL 

Eclipse 

Disapp. 

22  18  35  56.0 

I. 

Shadow 

Egress  W. 

30  15  54 

D. 

Transit 

Egress 

22  19  35 

I. 

Transit 

Egress  W. 

30  16  15 

1 
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WASHINGTON 

MEAN  TIME 

1 
1. 

JANUARY. 

d     h     m     a 

d     h     m     s 

J.    Eclipse 

Disapp.  W, 

31  10  47  42.1 

I. 

Occult. 

Reapp.  W. 

31  13  26 

n.    Eclipse 

Disapp.  W. 

31  13    1  27.0 

U. 

Occult. 

Reapp.  W. 

31  16  35 

Phases  of  the  Eclipses  of  the  Satel 

Uites 

for  an  Inierting  Telescope.    * 

1. 

••^ 

^ 

ITT. 

•           r— 

^ 

IL 

■■^ 

^ 

rv. 

d 

• 

r      ^ 

^ 

FEBR 

UARY. 

1 

d     h     m     0 

d     h    m     a 

L    Shadow 

Ingress  W. 

18    2 

I. 

Eclipse 

Disapp. 

5  18  12  55.9 

I.    Transit 

Ingress  W. 

1    8  21 

L 

Occult. 

Reapp. 

520  43 

I.    Shadow 

Egress  W. 

1  10  22 

n. 

Shadow 

Ingress 

520  44 

I.    Transit 

Egress  W. 

1  10  41 

If. 

Transit 

Ingress 

5  21    9 

I.    Eclipse 

Disapp. 

2    5  16    5.9 

IL 

Shadow 

Egress 

523  38 

II.    Shadow 

Ingress  W, 

2    727 

n. 

Transit 

Egress 

6    0    1 

-  L    Occult. 

Reapp.  W. 

2    7  52 

m. 

Eclipse 

Disapp. 

6    2  32  354 

n.    Transit 

Ingress  W. 

2    8    3 

m. 

Occult 

Reapp. 

6    658 

n.    Shadow 

Egress  W. 

2  10  21 

L 

Shadow 

Ingress  W. 

6  15  28 

IL    Transit 

Egress  W. 

2  10  55 

L 

Transit 

lugress  W. 

6*15  39 

UL    Shadow 

Ingress  W. 

2  12  22 

L 

Shadow 

Egress  W. 

6  17  48 

m.    Transit 

Ingress  W. 

2  13  32 

L 

Transit 

Egress 

6  17  59 

in.    Shadow 

Egress  W. 

2  16    4 

L 

Eclipse 

Disapp.  W, 

7  12  41  21.2 

m.    Transit 

Egress  W. 

2  17  12 . 

L 

Occult 

Reapp.  W, 

7  15    9 

L    Shadow 

Ingress 

3    2  31 

n. 

Eclipse 

Disapp.  W. 

7  15  38    9«0 

L    Transit 

Ingress 

3    2  47 

n. 

Occult 

Reapp. 

7  18  50          1 

I.    Shadow 

Egress 

3    4  51 

L 

Shadow 

Ingress  W. 

8    956          ' 

L    Transit 

Egress 

3    5    7- 

L 

Transit 

Ingress  W. 

8  10    5          i 

L    Eclq)6e 

Disapp. 

3  23  44  32.0 

L 

Shadow 

Egress  W. 

8  12  16 

I.    Occult 

Reapp. 

4    2  18 

L 

Transit 

Egress  W. 

8  12  25 

n.    Eclipse 

Disapp* 

4    2  20  19.5 

L 

Eclipse 

Disapp.  W. 

9    7    94&8 

IV.    Shadow 

Ingress 

4    225 

L 

Occult 

Reapp.  W. 

9    935 

IV.    Transit 

Ingress 

4    448 

U. 

Shadow 

Ingress  W. 

9  10    1 

n.    Occult. 

Reapp. 

4    543 

n. 

Transit 

lugress  W. 

9  10  IG 

IV.    Shadow 

Egress  W. 

4    7  17 

n. 

Shadow 

Egress  W. 

9  12  55 

IV.    Transit 

Egress  W. 

4    930 

n. 

Transit 

Egress  W. 

9  13    8 

L    Shadow 

Ingress 

4  20  59 

m. 

Shadow 

Ingress  W. 

9  16  20 

L    Transit 

Ingress 

4  21  13 

m. 

Transit 

Ingress  W. 

9  16  49 

I.    Shadow 

Egress 

4  23  19 

m. 

Shadow 

Egress 

9  20    2 

L    Transit 

Egress 

4  23  33 

111. 

Transit 

Egreaa 

920  29 

1 
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WASHINGTON  MEAN  TIME 

1 

FEBRUARY. 

d     h     m     8 

d     h     m     8     , 

I.    Shadow 

Ingress 

10    4  25 

L 

Eclipse 

Reapp. 

18    5  47    4.2  ; 

L    Transit 

Ingress 

10    4  31 

n. 

Occult. 

Disapp.  W. 

18    7  20 

L    Shadow 

Egress  W. 

10    6  45 

n. 

Eclipse 

Reapp.  W. 

18  10  23  43.5 

L    Transit 

Egress  V/. 

10    6  51 

L 

Transit 

Ingi-ess  • 

19    0  41 

L    Eclipse 

Disapp. 

11    1  38  15.1 

L 

Shadow 

Ingress 

19    0  48          : 

L    Occult. 

Reapp. 

11    4    1 

L 

Transit 

Egress 

19    3    1 

IL    Eclipse 

Disapp. 

11    4  57    3.4 

L 

Shadow 

Egress 

19    3    8 

1    IL    Occult. 

Reapp.  W. 

11    7  57 

L 

Occult 

Disapp. 

19  21  50 

\     I.    Shadow 

Ingress 

11  22  53 

L 

Eclipse 

Reapp. 

20    0  15  31.8 

i     L    Transit 

Ingress 

11  22  57 

n. 

Transit 

Ingress 

20    1  35 

1     L    Shadow 

Egress 

12    1  13 

n. 

Shadow 

Ingress 

20    1  52 

I.    Transit 

Egress 

12    1  17 

u. 

Transit 

Egress 

20    4  28 

IV.    Eclipse 

Disapp.  W. 

12  13    1  32.0 

u. 

Shadow 

Egress 

20    4  46 

IV.    Occult 

Reapp. 

12  18    8 

m. 

Occult 

Disapp.  W. 

20    9  49 

L    Eclipse 

Disapp. 

12  20    6  40.9 

IIL 

Eclipse 

Reapp.  W. 

20  14    1  16^ 

I.    Occult. 

Reapp. 

12  22  27 

IV. 

Transit 

Ingress 

20  18  55 

II.    Shadow 

Ingress 

12  23  18 

I. 

Transit 

Ingress 

20  19    7 

\    IL    Transit 

Ingress 

12  23  22 

L 

Shadow 

Ingress 

20  19  17 

;    n.    Shadow 

Egress 

13    2  12 

IV. 

Shadow 

Ingress 

20  20  24 

IL    Transit 

Egress    ' 

13    2  15 

L 

Transit 

Egress 

20  21  27 

m.    Eclipse    * 

Disapp.  W. 

13    6  30  41.2 

L 

Shadow 

Egress 

20  21  37 

nL    Occult. 

Reapp.  W. 

13  10  13 

IV. 

Transit 

Egress 

20  23  40 

L    Shadow 

Ingress  W. 

13  17  22 

IV. 

Shadow 

Egress 

21    1  15 

L    Transit 

Ingress  W. 

13  17  23 

L 

Occult 

Disapp.  W. 

21  16  16 

L    Shadow 

Egress 

13  19  42 

L 

Eclipse 

Reapp. 

21  18  44    1.6 

L    Transit 

Egress 

13  19  43 

n. 

Occult 

Disapp. 

21  20  28 

I.    Occult. 

Disapp.  W. 

14  14  33 

n. 

Eclipse 

Reapp. 

21  23  41  31.3 

L    Occult. 

Reapp.  W. 

14  16  52 

L 

Transit 

Ingress  W. 

22  13  33 

IL    Occult 

Disapp. 

14  18  13 

L 

Shadow 

Ingress  W. 

22  13  45 

IL    Eclipse 

Reapp. 

14  21    4  57.1 

I. 

Transit 

Egress  W. 

22  15  53 

L    Transit 

Ingress  W. 

15  11  49 

L 

Shadow 

Egress  W. 

22  16    5 

L    Shadow 

Ingress  W. 

15  11  51 

L 

Occult 

Disapp.  W. 

23  10  42 

L    Transit 

Egress  W. 

15  14    9 

I. 

•Eclipse 

Reapp.  W. 

.  23  13  12  30^ 

t     L    Shadow 

Egress  W. 

15  14  11 

IL 

Transit 

Ingress  W. 

23  14  42 

!     L    Occult 

Disapp.  W. 

IG    8  58 

IL 

Shadow 

Ingress  W. 

23  15    9 

L    Eclipse 

Reapp.  W. 

16  11  18  33.6 

n. 

Transit 

Egress  W. 

23  17  34 

IL    Transit 

Ingress  W. 

16  12  29 

IL 

Shadow 

Egress 

23  18    3 

IL    Shadow 

Ingress  W. 

16  12  35 

m. 

Transit 

Ingress 

23  23  20 

n.    Transit 

Egress  W. 

16  15  21 

m. 

Shadow 

Ingress 

24    0  17 

II.    Shadow 

Egress  W. 

16  15  29 

in. 

Transit 

Egress 

24    3    2 

IIL    Transit 

Ingress 

16  20    5 

nL 

Shadow 

Egress 

24    4    0 

III.    Shadow 

Ingress 

16  20  19 

L 

Transit 

Ingress  W. 

24    7  59 

m.    Transit 

Egress 

16  23  45 

L 

Shadow 

Ingress  W. 

24    8  14 

III.    Shadow 

Egress 

17    0    0 

L 

Transit 

Egress  W. 

24  10  19 

L    Transit 

Ingress  W. 

17    6  15 

L 

Shadow 

Egress  W. 

24  10  34 

L    Shadow 

Ingress  W. 

17    6  20 

L 

Occult 

Disapp. 

25    5    8 

L    Transit 

Egress  W. 

17    8  35 

L 

Eclipse 

Reapp.  W. 

25    7  41    4.0 

L    Shadow 

Egress  W. 

17    8  40 

n. 

Occult 

Disapp.  W. 

25    936 

'     L    Occult. 

Disapp. 

18    3  24 

IL 

Eclipse 

Reapp.  W. 

25  13    0  16.9 
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WASHINGTON  MEAN  TIME. 

• 

FEBRUARY, 

d     1i     m     s 

d     h     m     ■ 

L 

Transit 

Ingress 

26    2  25 

9 

nr. 

Occult. 

Disapp.  W. 

27  13    5          , 

1. 

Shadow 

Ligress 

26    2  42 

III. 

Eclipse 

Reapp. 

27  17  59  29.4 

I. 

Transit 

Egress 

26    4  45 

I. 

Transit 

Ingress 

27  20  51 

L 

Shadow 

Egress 

26    5    2 

1. 

Shadow 

Ingress 

27  21  11 

1 

I. 

Occult. 

Disapp. 

26  23  34 

I. 

Transit 

Egress 

27  23  11 

I. 

Eclipse 

Reapp. 

27    2    9  ,53.9 

I. 

Shadow 

Egress 

27  23  31 

n. 

Transit 

Ingress 

27    3  49 

I. 

Occult. 

Disapp. 

28  18    0 

u. 

Shadow 

Ingress 

27    4  26 

I. 

Eclipse 

Reapp. 

28  20  38    6.1 

n. 

Transit 

Egress  W. 

27    6  41 

n. 

Occult. 

Disapp. 

28  22  44 

u. 

Shadow 

Egress  W. 

27    7  20 

Phaiei  of  the  Eclipses  of  the  Satellites  for  an  Inyerting  Teleseope. 

I. 

■■^ 

^ 

ITT. 

d/ 
♦A— 

^ 

n. 

^ 

* 

IV. 

d/ 

H 

1 

MARCH 

• 

1 

d     h     m     8 

d     h     m     • 

11. 

Eclipse 

Reapp. 

1  2  18  ai 

I. 

Eclipse 

Reapp.  W. 

4    9  35  12L8 

IV. 

Occult. 

Disapp. 

1    332 

n. 

Occult 

Disapp.  W. 

4  11  52 

IV. 

Eclipse 

Reapp.  W. 

1  11  42  25.7 

n. 

Eclipse 

Reapp.  W. 

4  15  36  49.7  , 

I. 

Transit 

Ingress  W. 

1  15  17 

I. 

Transit 

Ingre'ss 

5    4  10 

I. 

Shadow 

Ingress  W. 

1  15  39 

I. 

Shadow 

Ingress 

5    437 

L 

Transit 

.   Egress 

1  17  37. 

L 

Transit 

Egress  W. 

5    630 

I. 

Shadow 

Egress 

1  17  59 

L 

Shadow 

Egress  W. 

5    657 

L 

Occult. 

Disapp.  W. 

2  12  26 

L 

Occult. 

Disapp. 

6    1  18 

L 

Eclipse 

Reapp.  W. 

2  15    6  37.5 

I. 

Eclipse 

Reapp. 

6    4    344.7 

IL 

Transit 

Ingress  W. 

2  16  56 

II. 

Transit 

Ingress 

6    6    3 

TI. 

Shadow 

Ingress 

2  17  44 

11. 

Shadow 

Ingress  W. 

6    7    1 

II. 

Transit 

Egress 

2  19  48 

II. 

Transit 

Egress  W. 

6    8  55 

n. 

Shadow 

Egress 

2  20  38 

n. 

Shadow 

Egress  W. 

6    9  55 

IFF. 

Transit 

Ingress 

3    239 

in. 

Occult. 

Disapp.  W. 

6  16  23 

m. 

Shadow 

Ingress 

3    4  17 

m. 

Eclipse 

Reapp. 

6  21  57  56i3  ' 

m. 

Transit 

Egress  W. 

3    6  20 

L 

Transit 

Ingress 

6  22  36 

UL 

Shadow 

Egress  W. 

3    7  59 

I. 

Shadow 

Ingress 

623    5 

L 

Transit 

Ingress  W. 

3    9  43 

I. 

Transit 

Egress 

7    0  56 

I. 

Shadow 

Ingress  W. 

3  10    8 

L 

Shadow 

Egress 

7    1  25 

L 

TraQsit 

Egress  W. 

3  12    3 

L 

Occult. 

Disapp. 

7  19  44 

L 

Shadow 

Egress  W. 

3  12  28 

I. 

Eclipse 

Reapp. 

7  22  32  19.1 

1. 

Occult. 

Disapp.  W. 

4    6  52 

n. 

Occult. 

Disapp. 

8    1    1 
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WASHINGTON  MEAN  TIME 

1. 

1 

MARCH. 

n.     Eclipse 

Reapp. 

d     h     m     8 

8    4  54  40i» 

L    Transit 

• 

Egress 

d      b     m      M 

15  21    8 

L    Transit 

Ingress 

8  17    2 

I.    Shadow 

Egress 

15  21  4S 

L    Sliadow 

Ingress 

8  17  34 

L    Occult. 

Disapp.  W. 

16  15  55 

L    Transit 

Egress 

8  19  22 

L    Eclipse 

Reapp. 

16  18  5.1  l.Vi 

I.    Sliadow 

Egress 

8  19  54 

IL    Transit 

Ingress 

16  21  26 

1  IV.    Transit 

Ingress  W. 

9    9  14 

II.    Shadow 

Ingress 

16  22  54 

IV.    Transit 

Egress  W. 

9  14    0 

IL    Transit 

Egress 

17    0  20           ' 

L    Occult. 

Disapp.  W. 

9  14  10 

n.    Shadow 

Egress 

17    1  47           1 

IV.    Shadow 

Ingress  W. 

9  14  24 

m.    Transit 

Ingress  W. 

17    9  21 

I     L    Eclipse 

Reapp. 

9  17    0  52.2 

III.    Shadow 

Ingress  W. 

17  12  15 

n.    Transit 

Ingress 

9  19  11 

IIL    Transit 

Egress  W, 

17  13    2 

IV.    Shadow 

Egress 

9  19  12 

I.    Transit 

Ingress  W. 

17  13  15 

II.    Shadow 

Ingress 

9  20  19 

L    Shadow 

Ingress  W. 

17  13  57 

n.    Transit 

Egress 

9  22    3 

L    Transit 

Egress  W. 

17  15  35 

,    11.    Shadow 

Egress 

9  23  12 

m.    Shadow 

Egress 

17  15  56 

;  m.    Transit 

Ingress 

10    5  59 

I.    Shadow 

Egress 

17  16  17 

III.    Shadow 

Ingress  W. 

10    8  16 

IV.    Occult. 

Disapp. 

17  18    5 

III.    Transit 

Egress  W. 

10    9  40 

IV.    Occuh. 

Reapp. 

17  22  53 

I.    Transit 

Ingress  W. 

10  11  29 

IV.    Eclipse 

Disapp. 

18    I    4  25.1 

nL    Shadow 

Egress  W. 

10  11  58 

IV.    Eclipse 

Reapp. 

18    5  41  47.1 

I     Shadow 

Ingress  W. 

10  12    2 

1.    Occult. 

Disapp.  W. 

18  10  22 

I.    Transit 

Egress  W. 

10  13  49 

I.    Eclipse 

Reapp.  W. 

18  13  23  55.0 

1     L    Shadow 

Egress  W. 

10  14  22 

II.    Occult 

Disapp. 

18  16  29 

L    Occult 

Disapp.  W. 

11    8  36 

II.    Eclipse 

Reapp. 

18  20  49  54.4  > 

L    Eclipse 

Reapp.  W. 

H  11  29  29.9 

L    Transit 

Ingress  W. 

19    7  41 

II.    Occult. 

Disapp.  W. 

11  14  10 

I.    Shadow 

Ingress  W. 

19    8  26 

IL    Eclipse 

Reapp. 

11  18  13  22.4 

L    Transit 

Egress  W. 

19  10    1 

L    Transit 

Ingress 

12    5  55 

I.    Shadow 

Egress  W. 

19  10  46 

L    Shadow 

Ingress  W. 

12    6  31 

L*  Occult 

Disapp. 

20    4  49 

L    Transit 

Egress  W. 

12    8  15 

I.    Eclipse 

Reapp.  W. 

20    7  52  30.8  ' 

■     I.    Shadow 

Egress  W. 

12    8  51 

IL    Transit 

Ingress  W. 

20  10  37 

I.    Occulta 

Disapp. 

13    3    3 

II.    Shadow 

Ingress  W. 

20  12  11 

I.    Eclipse 

Reapp. 

13    5  58    3.8 

IL    Transit 

Egress  W. 

20  13  30 

n.    Transit 

Ingress  W. 

13    8  19' 

11.    Shadow 

Egress  W. 

20  15    4 

IL    Shadow 

Ingress  W. 

13    9  36 

IIL    Occult. 

Disnjfi). 

20  2:^    9 

II.    Tnuisit 

Egress  W. 

13  11  11 

I.  .  Transit 

Ingress 

21    2    8 

n.    Shadow 

Egress  W. 

13  12  29 

1.    Shadow 

Ingress 

21     2  55 

IIL    Occult 

Disapp. 

13  19  45 

I.    Transit 

Egress 

21    4  28 

I.    Transit 

Ingress 

14    0  22 

1.    Shadow 

Egress 

21     5  15 

I.    Shadow 

Ingress 

14    1    0 

IIL    Ellipse 

Reapp. 

21    5  55  57.7 

in.     E^lifise 

Reapp. 

14     1  57    8.4 

I.    Occult 

Disapp. 

21  2:i  16 

I.    Transit 

Egress 

14    2  42 

I.    Eclipse 

Reapp. 

22    2  21     9.4 

1.    Shadow 

Egress 

14    3  20 

II.    Occult 

Disiipp. 

22    539 

L    Occult. 

Disapp. 

14  21  29 

IL    Eclipse 

Reapp.  VV. 

22  10    7  47.4 

I.    Eclipse 

Reapp. 

15    0  26  40.3 

I.    Transit 

Ingress 

22  20  :J5 

IL    Occult. 

Disapp. 

15    3  19 

I.     Shadow 

Ingress 

22  21  24 

IL     Eclipse 

Reapp.  W. 

15    7  31  14.7 

L    Transit 

Egress 

22  22  55 

L     Transit 

Ingress 

15  18  48 

I.    Shadow 

Egress 

22  23  44 

I.     Shadow 

Ingress 

15  19  28 

L    Occult 

Disapp. 

23  17  42 

58 


W.— VUIU«  »i  Washijiicton. 


458      JUPITER'S  SATELLITES,  1873 


WASHINGTOJS 

[  MEAN  TIME 

1 
1. 

MARCH 

• 

d     1i     m     B 

« 

d     h     m     8     , 

1    1. 

Eclipse 

Rcapp. 

23  20  49  46.0 

IIL 

Occult. 

Disapp. 

28    238 

IL 

Transit 

Ingress 

23  23  47 

L 

Transit 

Ingress 

28    3  56 

n. 

Shadow 

Ingress 

24    1  29 

L 

Shadow 

Ingress 

28    4  50 

1  "• 

Transit 

Egress 

24    2  40 

L 

Transit 

Egress 

28    6  16           I 

IL 

Shadow 

Egress 

24    4  22 

IIL 

Occult.    . 

Reapp. 

28    6  20 

;  iiL 

Transit 

Ingress  W. 

24  12  48 

UI. 

Eclipse 

Disapp. 

28    6  23  48i)  , 

■    I. 

Transit 

Ingress  W. 

24  15    2 

I. 

Shadow 

Egress  W. 

28    7  10 

I. 

Shadow 

Ingress 

24  15  52 

IIL 

Eclipse 

Reapp.  W. 

28    9  55    5.3 

IIL 

Shadow 

Ingress 

24  10  14 

L 

Occult. 

Disapp. 

29    1    3 

1  IIL 

Transit 

Egress 

24  16  29 

L 

Eclipse 

Reapp. 

29    4  15  45.8  j 

1     L 

Transit 

Egress 

24  17  22 

IL 

Occult. 

Disapp.  W. 

29    8    1 

i      I. 

Shadow 

Egress 

24  18  12 

IL 

Eclipse 

Reapp.  W. 

29  12  44  16^ 

IIL 

Shadow 

Egress 

24  19  55 

L 

Transit 

Ingress 

29  22  23 

^  I. 

Occult. 

Disapp.  W. 

25  12    9 

L 

Shadow 

Ingress 

29  23  19           j 

L 

Eclipse 

Reapp.  W. 

25  15  18  27.8 

L 

Transit 

Egress 

30    0  43           ' 

'  n. 

Occult. 

Disapp. 

25  18  50 

L 

Shadow 

Egress 

30    1  39 

u. 

Eclipse 

Reapp. 

25  23  26  23.5 

L 

Occult. 

Disapp. 

30  19  30 

IV. 

Transit 

Ingress 

26    0    9 

L 

Eclipse 

Reapp. 

30  22  44  23.9 

IV. 

Transit 

Egress 

26    5    0 

II. 

Transit 

Ingress 

31    2    8 

IV. 

Shadow 

Ingress  W. 

26    8  25 

n. 

Shadow 

Ingress 

31    4    4 

L 

Transit 

Ingress  W. 

26    9  29 

n. 

Transit 

Egress  • 

31    5    1 

L 

Shadow 

Ingress  W. 

26  10  21 

IL 

Shadow 

Egress 

31     6  57 

L 

Transit 

Egress  W. 

26  11  49 

m. 

Transit 

Ingress 

31  16  19 

L 

Shadow 

Egress  W. 

26  12  41 

I 

Transit 

Ingress 

31  16  50 

IV. 

Shadow  ' 

Egress  W. 

26  13  12 

L 

Shadow 

Ingress 

31  17  48 

i. 

Occult 

Disapp. 

27    636 

L 

Transit 

Egress 

31  19  10 

L 

Eclipse 

Reapp.  W. 

27    9  47    5.5 

m. 

Transit 

Egress 

31  20    0 

n. 

Transit 

Ingress  W. 

27  12  57 

L 

Shadow 

Egress 

31  20    8 

a 

Shadow 

Ingress  W. 

27  14  46 

m. 

Shadow 

Ingress 

31  20  13 

IL 

Transit 

Egress 

27  15  50 

m. 

Shadow 

Egress 

31  23  54 

IL 

Shadow 

Egress 

27  17  39 

1 

Phases  of  the  Eelipses  of  the  Sat 
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III 

1 

\  for  an  Inverting  Teleseope. 

1. 

11. 

1 

^  •' 

r 

111* 

IV. 

y 

\       d 
1      • 

1 

r 
• 

1 

\ 

c^ 

KZ 

7 

1 
1 

1 
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_ — 

WASHING'rt)^ 

I  ME 
ilL. 

;an  time. 

-1 
1 

API 

• 

(I      h     m      A 

d      li     m      n 

I. 

Occult. 

Disapp.  W. 

1  13  57 

1. 

Eclipse 

Reapp. 

8  19    7  52.8 

L 

Eclipse 

Reapp. 

1  17  13    7.2 

U. 

Occult. 

Disapp. 

8  23  ;» 

II. 

Occult. 

Disapp. 

1  21  13 

IL 

Eclipse 

Reapp. 

9    4  39    8.8 

n. 

Eclipse 

Reapp. 

2    2    2  49.1 

I. 

Transit 

Ingress  W. 

9  13    6          : 

1 

L 

Transit 

Ingress  W, 

2  11  17 

L 

Shadow 

Ingress  W. 

9  14  11 

I. 

Shadow 

Ingress  W. 

2  12  16 

L 

Transit 

Egress 

9  15  26 

L 

Traobit 

Egress  W. 

2  13  37 

L 

Shadow 

Egress 

9  16  31 

1. 

Shadow 

Egress  W. 

2  14  36 

L 

Occult. 

Disapp.  W. 

10  10  13 

I. 

Occult. 

Disapp.  W. 

3    8  24 

L 

Eclipse 

Reapp.  W. 

10  13  3G  :».5 

IV. 

Occult 

Disapp.  W. 

3    9  24 

IL 

Transit 

Ingress 

10  17  45 

1. 

Eclipse 

Reapp.  W. 

3  11  41  46.1 

n. 

Shadow 

Ingress 

10  19  58 

IV. 

Occult. 

Reapp.  W. 

3  14  15 

IL 

Transit 

Egress 

10  20  tiS 

u. 

Transit 

Ingress 

3  15  20 

n. 

Shadow 

Egress 

10  22  51 

II. 

Shadow 

Ingress 

3  17  22 

L 

Transit 

Ingress  W. 

11    7  33 

u. 

Transit 

Egress 

3  18  13 

L 

Shadow 

Ingress  W. 

11    8  .'19 

IV. 

Eclipse 

Disapp. 

3  19    6  23.9 

UL 

Occult. 

Disapp.  W. 

11    9  48 

u. 

Shadow 

Egress 

3  20  15 

L 

Transit 

Egress  W. 

11    9  53 

IV. 

Eclipse 

Reapp. 

3  23  41  17.9 

I. 

Shadow 

Egress  W. 

11  10  59           ' 

:   L 

Transit 

Ingress 

4    5  44 

m. 

Occult. 

Reapp.  W. 

11  13  30 

ni. 

Occult. 

Disapp. 

4    6  11 

m. 

Eclipse 

Disapp.  W. 

11  14  21  43.5 

L 

Shadow 

In'gress 

4    6  45 

IV. 

Transit 

Ingress 

11  15  56 

L 

Transit 

Egress  W. 

4    8    4 

m 

m. 

Eclipse 

Reapp. 

11  17  52  25.5 

I. 

Shadow 

Egress  W. 

4    9    5 

IV. 

Transit 

Egress 

11  20  47 

in. 

Occult. 

Reapp.  W. 

4    9  52• 

IV. 

Shadow 

Ingress 

12    2  26           i 

ni. 

Eclipse 

Disapp.  W. 

4  10  22  46.3 

I. 

Occult. 

Disapp. 

12    4  40 

IlL 

Eclipse 

Reapp.  W. 

4  13  53  45S> 

IV. 

Shadow 

£gr«ss  W. 

12    7  10 

I. 

Occult. 

Disapp. 

5    2  51 

L 

Eclipse 

Reapp.  W. 

12    8    5  17.4 

I. 

Eclipse 

Reapp. 

5    6  10  28.1 

n. 

Occult 

Disapp.  W. 

12  U  51 

n. 

Occult. 

Disapp.  W. 

5  10  25 

u. 

Eclipse 

Reapp. 

12  17  57    0.4 

n. 

Eclipse 

Reapp. 

5  15  20  41.8 

L 

Transit 

Ingress 

13    2    0 

I. 

Transit 

Ingress 

6    0  11 

L 

Shadow 

Ingress 

13    3    8 

L 

Shadow 

Ingress 

6    1  13 

L 

Transit 

Egress 

13    4  20 

L 

Transit 

Egress 

6    2  31 

I. 

Shadow 

Egress 

13    5  28 

I. 

Shadow 

Egress 

6    333 

I. 

Occult 

Disapp. 

13  23    8 

1. 

Occult. 

Disapp. 

6  21  18 

L 

Eclipse 

Reapp. 

14    2  33  58.0  ! 

I. 

Eclipse 

Reapp. 

7    0  39    7.6 

IL 

Transit 

Ingress  W. 

14    6  58 

n. 

Transit 

Ingress 

7    432 

n. 

Shadow 

Ingress  W. 

14    9  16 

u. 

Shadow 

Ingress 

7    640 

IL 

Transit 

Egress  W. 

14    9  51 

IL 

Transit 

Egress  W. 

7    725 

n. 

Shadow 

Egress  W. 

14  12    8 

'    IL 

Shadow 

Egress  W. 

7    933 

L 

Transit 

Ingress 

14  20  28 

I. 

Transit 

Ingress 

7  18  39 

L 

Shadow 

Ingress 

14  21  37 

L 

Shadow 

Ingress 

7  19  42 

L 

Transit 

Egress 

14  22  48 

ID. 

Transit 

Ingress 

7  19  55 

III. 

Transit 

Ligress 

14  23  35 

I. 

Transit 

Egress 

7  20  58 

L 

Shadow 

Egress 

14  23  57 

L 

Shadow 

Egress 

7  22    2 

in. 

Transit 

Egress 

15    3  16 

IlL 

Transit 

Egress 

7  23  36 

IlL 

Shadow 

Ingress 

15    4  13 

lU. 

Shadow 

Ingress 

8    0  13 

in. 

Shadow 

Egress  W. 

15    7  53 

1 

m. 

Shadow 

Egress 

8    354 

L 

Occult 

Disapp. 

15  17  30 

L 

Occult 

Disapp. 

8  15  46 

L 

Elclipse 

Reapp. 

15  21    2  44.6  ; 

1 

1 
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WASHINGTO^ 

f  ME 
IIL. 

IAN  TIME 

1. 

. 

API 

1 

d     li     m     B 

<l     h     m     a 

IL 

Occult 

Disapp. 

IC    2    5 

IL 

Eclipse 

Reapp.  W. 

23    9  51  2a2  1 

n. 

FiCiipse 

Roapp.  W. 

IG    7  15  21.8 

I. 

Transit 

Ingress 

23  16  48          1 

1. 

Transit 

Ingress 

16  14  5G 

L 

Shadow 

Ligress 

23  18    1 

•  I. 

Shadow 

Ingress 

16  16    6 

1. 

Transit 

Egress 

23  19    8 

1. 

Transit 

Egress 

IG  17  IG 

I. 

Shadow 

Egress 

23  20  20 

I. 

Shadow 

Egress 

16  18  26 

i: 

Occult. 

Disapp. 

24  13  56 

L 

Occult. 

Disapp.  W. 

17  12    4 

1. 

Eclipse 

Reapp. 

24  17  26  22.7 

I. 

Eclipse 

Reapp. 

17  15  31  26.3 

IL 

Transit 

Ingress 

24  22  41 

11. 

Transit 

Ingress 

17  20  12 

U. 

Shadow 

Ingress 

25    1  10 

11. 

Shadow 

Ingress 

17  22  34 

n. 

Transit 

Egress 

25    1  35 

n. 

Transit 

Egress 

17  23    5 

IL 

Shadow 

Egress 

25    4    2 

u. 

Shadow 

Egress 

18    1  26 

L 

Transit 

Ingress  W. 

25  11  16 

I. 

Transit 

Ingress  W. 

18    9  24 

L 

Shadow 

Ingress  W. 

25  12  30 

I. 

Shadow 

Ingress  W. 

18  10  35 

1. 

Transit 

Egress 

25  13  36 

I. 

Transit 

Egress  W. 

18  11  44 

L 

Shadow 

Egress 

25  14  49 

I. 

Shadow 

Egress  W. 

18  12  55 

m. 

Occult. 

Disapp. 

25  17  17 

III. 

Occult. 

Disapp.  W. 

18  13  30 

ni. 

Occult. 

Reapp. 

25  20  59 

111. 

Occult. 

Reapp. 

18  17  12 

IIL 

Eclipse 

Disapp. 

25  22  20  18.7 

m. 

Eclipse 

Disapp. 

18  18  20  56.7 

IIL 

Eclipse 

Reapp. 

26    1  50  22i) 

lU. 

Eclipse 

Reapp. 

18  21  51  20.3 

L 

Occult. 

Disapp.  W. 

26    8  24 

I. 

Occult. 

Disapp. 

19    6  32 

L 

Eclipse 

Reapp.  W. 

26  11  55    as 

I. 

Eclipse 

Reapp.  W. 

19  10    0  11.3 

n. 

Occult. 

Disapp. 

26  17  51 

II. 

Occult. 

Disapp. 

19  15  20 

IL 

Eclipse 

Reapp. 

26  23    9  17.3 

n. 

Eclipse 

Reapp. 

19  20  33  12.3 

I. 

Transit 

Ingress 

27    5  45 

IV. 

Occult. 

Disapp. 

20    1  40 

L 

Shadow 

Ligress 

27    659 

I. 

Transit 

Ingress 

20    3  52 

L 

Transit 

Egress  W. 

27    8    5 

L 

Shadow 

Ingress 

20    5    3 

I. 

Shadow 

Egress  W. 

27    9  18 

I. 

Transit 

Egress 

20    6  12 

L 

Occult. 

Disapp.  W. 

28    2  58 

IV. 

Occult. 

Reapp. 

20    6  2)2 

1. 

Eclipse 

Reapp. 

28    6  23  51J2 

I. 

Shadow 

Egress  W. 

20    7  23 

IV. 

Transit 

Ingress  W. 

28    8  40 

IV. 

Eclipse 

Disapp.  W. 

20  13    9  17.0 

IL 

Transit 

Ingress  W. 

28  11  57 

:  IV. 

Eclipse 

Reapp. 

20  17  41  24.8 

IV. 

Transit 

Egress  W. 

28  13  32 

1. 

Occult. 

Disapp. 

21     1    0 

U. 

Shadow 

Ingress 

28  14  28 

■    I. 

j 

Eclipse 

Reapp. 

21    4  28  52.6 

IL 

Transit 

Egress 

28  14  51 

,  u. 

Transit 

Ingress  W. 

21    9  26 

IL 

Shadow 

Egress 

28  17  20 

IL 

Shadow 

Ingress  W. 

21  11  52 

IV. 

Shadow 

Ingress 

28  20  27 

=  n. 

Transit 

Egress  W. 

21  12  20 

L 

Transit 

Ingress 

29    0  13 

II. 

Shadow 

Egress 

21  14  44 

IV. 

Shadow 

Egress 

29    1    9 

1. 

Transit 

Ingress 
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7    333 

III.    Shadow 

Ingress 

3    0    5 

L 

Shadow 

Egress 

7    4  26 

IIL    Shadow 

Egress 

3    3  41 

L 

Occult. 

Disapp. 

7  2225 

11.    Oecalt. 

Disapp. 

3    7    4 

I. 

Eclipse 

Reapp. 

8    1  34  40.4 

n.    Eclipse 

Reapp. 

3  11  44    6.3 

IL 

Transit 

Ingress 

8  14  52 

I.    Transit 

Ingress 

3  12  13 

IL 

Shadow 

Ingress 

8  16  37 

I     Shadow 

Ingress 

3  13    9 

II. 

Transit 

Egress 

8  17  45 

I.    Transit 

Egress 

3  14  33 

U. 

Shadow 

Egress 

8  19  27 

I.    Shadow 

Egress 

3  15  28 

L 

Transit 

Ingress 

8  19  43 

I.    Occult. 

Disapp.  W. 

4    925 

L 

Shadow 

Ingress 

8  20  35 

IV,    Transit 

Ingress 

4  11  41 

I. 

Transit 

Egress 

8  22    3 

I.    Eclipse 

Reapp. 

4  12  37  12.0 

L 

Shadow 

Egress 

822  54 

IV.    Transit 

Egress 

4  16  28 

L 

Occult. 

Disapp. 

9  16  55 

TV.    Shadow 

Ingress 

4  20  34 

I. 

Ek;lipse 

Reapp. 

9  20    3  28.7 

IV    Shadow 

Egress 

5    1    2 

IIL 

Transit 

Ingress 

10    0  33 

1    II.    Transit 

Ingress 

5    1  28 

in. 

Shadow 

Ingress 

10    4    3 

1    II.    Shadow 

Ingress 

5    3  18 

m. 

Transit 

Egress 

10    4  14 

'    II.    Transit 

Egress 

5    4  21 

m. 

Shadow 

Egress 

10    7  39 

IL    Shadow 

Egress 

5    6    8 

D. 

Occuh. 

Disapp. 

10    9  50 

L    Transit 

Ingress 

5    6  43 

L 

Transit 

Ingress 

10  14  13f 

I.    Shadow 

1 

Ingress 

5    7  38 

11. 

Eclipse 

Reapp. 

10  14  18  28.3 

1     I.    Transit 

1 

Egress  W. 

5    9    3 

1 

L 

Shadow 

Ingress 

10  15    4 
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WASHINGTO^ 

[  MEAN  TIME. 

JULY. 

■ 

d     h     m     a 

d     h     m     8 

L    Transit 

Egress 

10  16  33 

I. 

Eclipse 

Reapp. 

18  16  27    7.3  ! 

1     L    Shadow 

Egress 

10  17  23 

n. 

Transit 

Ingress 

19    7    6           1 

L    Occult 

Disapp. 

11  11  25 

n. 

Shadow 

Ingress  W. 

19    8  33 

1 

1.    Eclipse 

Reapp. 

11  14  32  10.8 

n. 

Iransit 

Egress 

19    9  59 

11.    Transit 

Ingress 

12    4  16 

I. 

Tilsit 

Ligress 

19  10  43 

If.    Shadow 

Ingress 

12    5  56 

IL 

Shadow 

Egress 

19  11  22 

1    n.    Transit 

Egress 

12    7    9 

L 

Shadow 

Ingress 

19  11  27 

1.     Transit 

Ingress  W. 

12    8  43 

L 

Transit 

Egress 

19  13    3 

IL    Shadow 

Egress  W, 

12    8  45 

I. 

Shadow 

Egress 

19  13  46 

1.    Shadow 

Ingress 

12    9  32 

L 

Occult. 

Disapp. 

20    7  56 

L    Transit 

Egress 

12  11    3 

L 

Eclipse 

Reapp. 

20  10  55  52.4 

f     L     Shadow 

Egress 

12  11  51 

IIL 

Occult. 

Disapp. 

20  19  15 

!  IV.    Occult. 

Disapp. 

12  23  20 

IIL 

Eclip&e 

Reapp. 

21     1  39  25.6 

'  IV.    Occult. 

Reapp. 

13    4    7 

U, 

Occult. 

Disapp. 

21    1  59 

I.    Occult. 

Disapp. 

13    5  55 

L 

Transit 

Ingress 

21    5  13 

IV.    Eclipse 

Disapp. 

13    7  22    3.8 

I. 

Shadow 

Ingress 

21    5  55 

I.     Eclipse 

Reapp. 

J3    9    0  57.8 

IL 

Eclipse 

Reapp. 

21    6    9  47.0 

IV.    Eclipse 

Reapp. 

13  11  35  49.0 

L 

'I'ransit 

Egress 

21    7  ;» 

m.    Occult. 

Disapp. 

13  14  52 

IV. 

Ti-ansit 

Ingress 

21    7  47 

in.    Eclipse 

Reapp. 

13  21  40  57.9 

I. 

Shadow 

Egress  W. 

21    8  14 

n.  Occult. 

Disapp. 

13  23  13 

IV. 

Transit 

Egress 

21  12  30 

I.    Transit 

Ingress 

14    3  13 

IV. 

Shadow 

Ingress 

21  14  34 

n.    Eclipse 

Reapp. 

14    3  35  37*1 

IV. 

Shadow 

Egress 

21  18  59 

I.    Shadow 

Ingress 

14    4    1 

L 

Occult. 

Disapp. 

22    2  26 

L    Transit 

Egress 

14    5  33 

L 

Eclipse 

Reapp. 

22    5  24  31.4 

1     I.    Shadow 

Egress 

14    6  20 

IL 

Transit 

Ingress 

22  20  30 

i     L    Occult. 

Disapp. 

15    0  25 

IL 

Shadow 

Ingress 

22  21  51 

>     I.    Eclipse 

Reapp. 

15    3  29  37.6 

IL 

Transit 

Egress 

22  23  23 

1    II.    Transit 

Ingress 

15  17  41 

L 

Transit 

Ingi-esfl 

22  23  43 

II.    Shadow 

Ingress 

15  19  15 

L 

Sliadow 

Ingress 

23    0  24 

n.    Transit 

Egress 

15  20  34 

IL 

Shadow 

Egress 

23    0  40 

I.    Transit 

Ingress 

15  21  43 

L 

Transit 

Egress 

23    2    3 

IT.    Shadow 

Egress 

15  22    4 

L 

Shadow 

Egress 

23    2  43 

I.    Shadow 

Ingress 

15  22  30 

L 

Occult. 

Disapp. 

23  20  56 

•     I.    Transit 

Egress 

16    0    3 

L 

Eclipse 

Reapp. 

23  23  53  17.8 

I.    Shadow 

Egress 

16    0  49 

lU. 

Transit 

Ingress 

24    9  19 

L    Occult. 

Disapp. 

16  18  55 

m. 

Shadow 

Ingress 

24  12    2 

I.    Eclipse 

Reapp. 

16  21  58  25.0 

IIL 

Transit 

Egress 

24  12  59 

nr.    Transit 

Ingress 

17    4  56 

n. 

Occult 

Disapp. 

24  15  22 

III.    Shadow 

Ingress 

17    8    3 

111. 

Shadow 

Egress 

24  15  36 

IIL    Transit 

Egress  W. 

17    8  36 

I 

Transit 

Ingress 

24  18  13 

'  III.    Shadow 

Egress 

17  11  38 

L 

Shadow 

Ingress 

24  18  53 

II.    Occult. 

Disapp. 

17  12  36 

n. 

Eclipse 

Reapp. 

24  19  26  48.8 

I.    Transit 

Ingress 

17  16  13 

L 

Transit 

Egress 

24  20  33 

i    IL    Eclipse 

Reapp. 

17  16  52  41i) 

L 

Shadow 

Egress 

24  21  12 

L    Shadow 

Ingress 

17  16  58 

L 

Occult. 

Disapp. 

25  15  27 

L    Transit 

Egress 

17  18  33 

L 

Eclipse 

Reapp. 

25  18  21  58.4 

L    Shadow 

Egress 

17  19  17 

IL 

Transit 

Ingress 

26    955 

I.    Occult. 

Disapp. 

18  13  25 

IL 

Shudow 

Ingress 

26  11  10 
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. 

1 

JULY. 

d      h     m      8 

d     h    m     R 

I. 

Ti-nnsil 

Ingress 

26  12  43 

n. 

Shadow 

Ingress 

30     0  29 

;    U. 

Transit 

Egress 

26  12  47 

IV. 

Eclipse 

Disapp. 

30     1  24  10.1 

I. 

Shadow 

Ingress 

26  13  21 

I. 

Ti-ansit 

Ingress 

30    1  44 

II. 

Shadow 

Egress 

26  13  59 

n. 

Transit 

Egress 

30    2  12 

I. 

Transit 

Egress 

26  15    3 

1. 

Shadow 

Ingress 

;iO    2  18 

I. 

Shadow 

Egress 

26  15  40 

I(. 

Shadow 

Egress 

30    3  18 

L 

Occult. 

Disapj). 

27    9  57 

I. 

Ti-ansit 

Egress 

30    4    4 

I. 

£clij)sc 

Reapp. 

27  12  50  43.7 

1. 

Shadow 

Egress 

30    4  37 

111. 

Occult. 

Disapp. 

27  23  39 

IV. 

Eclipse 

Reapp. 

30    5  33  20.1 

II. 

Occult. 

Disapp. 

28    4  46 

I. 

Occult. 

Disapp. 

30  22  58 

ni. 

Eclipse 

Reapp. 

28    5  38    3.8 

I. 

Eclipse 

Reapp. 

31     I  48    7.1 

I. 

Transit 

Ingress 

28    7  14 

in. 

Transit 

Ingress 

31  13  44 

i. 

Shadow 

Ingress 

28    7  50 

m. 

Shadow 

Ingress 

31  16    1 

u. 

Eclipse 

Reapp. 

28    8  43  49.3 

m. 

Transit 

Egress 

31  17  23 

I. 

Transit 

Egress 

28    9  34 

II. 

Occult. 

Disapp. 

31  18    9 

I. 

Shadow 

Egress 

28  10    9 

111. 

Shadow 

Egress 

31  19  34 

I. 

Occult. 

Disapp. 

29    4  27 

I. 

Transit 

Ingress 

31  20  14 

I. 

Eclipse 

Reapp. 

29    7  19  21.6 

I. 

Shadow 

Ingress 

31  20  47 

IV, 

Occult. 

Disapp. 

29  19  40 

n. 

Eclipse 

Reapp. 

31  22    0  46.0 

n. 

Transit 

Ingress 

29  23  20 

I. 

Transit 

Egress 

31  22  34 

IV. 

Occult 

Reapp. 

30    0  24 

L 

Shadow 

Egress 

31  23    6 

1 

Phases  of  the  Eclipses  of  the  Satel 

llites 

for  an  In?ertins  Telescope. 

I. 

^ 

^•■ 

IIL 

^ 

• 

r. 

• 

1 

n. 

^ 

^ 

r 

IV. 

^ 

r 
•                ! 

1 

AUG 

UST. 

d     h     m     8 

d     h    m     • 

I. 

Occult 

Disapp. 

1  17  28 

I. 

Occult 

Disapp. 

3  11  58 

I. 

Eclipse 

Reapp. 

1  20  16  46.2 

I. 

Eclipse 

Reapp. 

3  14  45  30.8 

II. 

Transit 

Ingress 

2  12  44 

m. 

Occult 

Disapp. 

4    4    5 

U. 

Shadow 

Ingress 

2  13  47 

u. 

Occult 

Disapp. 

4    733 

I. 

Transit 

Ingress 

2  14  44 

I. 

Transit 

Ingress 

4    9  14 

I. 

Shadow 

Ingress 

2  15  15 

III. 

Eclipse 

Reapp. 

4    9  36  40.8 

IL 

Transit 

Egress 

2  15  36 

I. 

Shadow 

Ingress 

4    944 

II. 

Shadow 

Egress 

2  16  36 

IL 

Elclipse 

Reapp. 

4  11  \7  4SIS\ 

L 

Transit 

Egress 

2  17    4 

L 

Transit 

Egress 

4  n  34 

1. 

Shadow 

Egress 

2  17  34 

L 

Shadow 

Egress 

4  12    3 
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1 
1 
I 

The  Satellites  are  invisible  from  August  5th  to  October  3d,  Jup 

• 

. 

iter  being  too 

"  1 
near  the  Sun. 

1 

OCTOBER. 

■ 

d      li     m      8 

d     h     m      N 

III. 

Shadow 

Ingress 

4    3  45 

in. 

Shadow 

Ingi'ess 

11     7  43 

UI. 

Transit 

ingress 

4    5  45 

UI. 

Transit 

Ingress 

11  10    9 

ID. 

•Shadow 

Egress 

4    7  14 

UI. 

Shadow 

Egress 

11  11  11 

UI. 

Transit 

Egress 

4    9  14 

Eclipse 

Disapp. 

11  13    5  41.7 

1. 

Elclipse 

Disapp. 

4  11  11  45.1 

UI. 

Transit 

Egress 

11  13  37 

L 

Occult. 

Reapp. 

4  13  58 

Occult. 

Reapp. 

11  15  58           1 

IV. 

Eclipse 

Disapp. 

5    1  27  17.0 

Shadow 

Ingress 

12  10  14 

IV. 

Eclipse 

Reapp. 

5    5  14  44.0 

Transit 

Ingress 

12  10  50 

IV. 

Occult. 

Disapp. 

5    6    9 

Shadow 

Egress 

12  12  32 

I. 

Shadow 

Ingress 

5    820 

Transit 

Egress 

12  13    9 

I. 

Transit 

Ingress 

5    8  50 

u. 

Shadow 

Ingress 

12  15  53 

IV. 

Occult. 

Reapp. 

5  10  13 

u. 

Transit 

Ingress  W. 

12  17    7 

1. 

Shadow 

Egress 

5  10  38 

u. 

Shadow 

Egress 

12  18  39 

I. 

Transit 

Egress 

5  11    9 

u. 

Transit 

Egress 

12  19  SS 

11. 

Shadow 

Ingress 

5  13  17 

I. 

Eclipse 

Disapp. 

13    7  34  13.6  i 

U. 

Transit 

Ingress 

5  14  18 

IV. 

Shadow 

Ingress 

13    8  35 

'    U. 

Shadow 

Egress 

5  16    3 

I. 

Occult 

Reapp. 

13  10  28 

U. 

Transit 

Egress  W.      5  17    5 

IV. 

Shadow 

Egress 

13  12  33 

I. 

Eclipse 

Disapp. 

6    5  40  18.7 

IV. 

Transit 

Ingress 

13  14  36          ; 

L 

Occult 

Reapp. 

6    8  28 

IV. 

Transit 

Egress 

13  18  32 

I. 

Shadow 

Ingress 

7    2  48 

L 

Shadow 

Ingress 

14    4  42 

L 

Transit 

Ingress 

7    3  20 

L 

Transit 

Ingress 

14    5  20 

L 

Shadow 

Egress 

7    5    7 

I. 

Shadow 

Egress 

14    7    0 

I. 

Transit 

Egress 

7    5  39 

I. 

Transit 

Egress 

14    7  39 

U. 

Eclipse 

Disapp. 

7    7  39    2.0 

U. 

Eclipse 

Disapp. 

14  10  12  41.7 

n. 

Occult. 

Reapp. 

7  11  27 

II. 

Occult 

Reapp. 

14  14  13 

UI. 

Eclipse 

Disapp. 

7  18    2  11.1 

UI. 

Eclipse 

Disapp. 

14  22    0  36.0 

lU. 

Occult. 

Reapp. 

7  23  39 

I. 

Eclipse 

Disapp. 

15    2    2  37.8 

I. 

Eclipse 

Disapp. 

8    0    8  44.3 

lU. 

Occult. 

Reapp. 

15    4    2 

L 

Occult 

Reapp. 

8    258 

I. 

Occult 

Reapp. 

15    4  58 

'     I. 

1 

Shadow 

Ingress 

8  21  17 

L 

Shadow 

Ingress 

15  23  10 

!     L 

Transit 

Ingress 

8  21  50 

I. 

Transit 

Ingress 

15  23  50 

I. 

Shadow 

Egress 

.      8  2336 

I. 

Shadow 

Egress 

16    1  28 

I. 

Transit 

Egress 

9    0    9 

I. 

Transit 

Egress 

16    2    8 

U. 

Shadow 

Ingress 

9    2  35 

U. 

Shadow 

Ingress 

16    5  11 

U. 

Transit 

Ingress 

9    342 

U. 

Transit 

Ingress 

16    6  31 

u. 

Shadow 

Egress 

9    5  22 

U. 

Shadow 

Egress 

16    7  57 

II. 

Transit 

Egress 

9    629 

U. 

Transit 

Egress 

16    9  17 

L 

Eclipse 

Disapp. 

9  18  37  15.6 

L 

Eclipse 

Disapp. 

16  20  31    7.5 

I. 

Occult 

Reapp. 

9  21  28 

I. 

Occult 

Reapp. 

16  23  28 

I. 

Shadow 

Ingress 

10  15  45 

I. 

Shadow 

Ingress  W. 

17  17  39 

L 

Transit 

Ingress 

10  16  20 

I. 

'I'ransit 

Ingress 

17  18  20 

I. 

Shadow 

Egress 

10  18    4 

I. 

Shadow 

Egress 

17  19  57 

L 

Transit 

Egress 

10  18  39 

I. 

Tiansit 

Egress 

17  20  38 

U. 

Eclipse 

'  Disapp. 

10  20  55  52.1 

U. 

Eclipse 

Disapp. 

17  23  29  29.2 

U. 

Occult 

Reapp. 

11    0  50 

U. 

Occult 

Reapp. 

18    3  30 
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[  MEAN  TIME 

1 
1. 

1 

1 

1 

1 

OCTOBER.                                                              ' 

(1      h     m      B 

cl     h     m     • 

UI. 

Shadow 

Ingress 

J8  11  41 

III. 

Shadow 

Ingress 

25  15  39 

lU. 

Transit 

Ingress 

18  14  33 

I. 

Eclipse 

Disapp.  W. 

25  16  53  la? 

I. 

Eclipse 

Disapp. 

18  14  59  32.3 

lU. 

Transit 

Ingress 

25  18  56 

III. 

Shadow 

Errress 

18  15    9 

UI. 

Shadow 

Egress 

25  19    7 

I. 

Occult. 

Reapp.  W. 

18  17  58 

I. 

Occult. 

Reapp. 

25  19  58 

in. 

Transit 

Egress  W. 

18  18    0 

UI. 

Transit 

Egress 

25  2220          1 

I. 

Shadow 

Ingress 

19  12    7 

1. 

Shadow 

Ingress 

26  14    1 

I. 

Transit 

Ingi'ess 

19  12  49 

I. 

Transit 

Ingress 

26  14  49 

1. 

Shadow 

Egress 

19  14  25 

I. 

Shadow 

Egress  W. 

26  16  19         1 

I. 

Transit 

Egress 

19  15    7 

I. 

Transit 

Egress  W. 

26  17    7 

If. 

Shadow 

Ingress 

19  18  28 

U. 

Shadow 

Ingress 

26  21    4         i 

II. 

Transit 

Ingress 

19  19  55 

U. 

Transit 

Ingress 

26  22  42         , 

U. 

Shadow 

Egress 

19  21  14 

U. 

Shadow 

Egress 

26  23  49         1 

II. 

Transit 

Egress 

19  22  40 

U. 

Transit 

Egress 

27    1  27 

L 

Eclipse 

Disapp. 

20    9  28    2.7 

I. 

Eclipse 

Disapp. 

27  U  21  45.7  ' 

I. 

Occult. 

Reapp. 

20  12  28 

I. 

Occult. 

Reapp. 

27  14  27 

I. 

Shadow 

Ingress 

21    6  36 

I. 

Shadow 

Ingress 

28    8  20 

I. 

Transit 

Ingress 

21    7  19 

L 

Transit 

Ingress 

28    9  18 

I. 

Shadow 

Egress 

21    8  54 

I. 

Shadow 

Egress 

28  10  47 

I, 

Transit 

Egress 

21    9  37 

I. 

Transit 

Egress 

28  11  36 

U. 

Eclipse 

Disapp. 

21  12  46  20.0 

U. 

Eclipse 

Disapp. 

28  15  20    i;) 

n. 

Occult. 

Reapp.  W. 

21  16  58 

U. 

Occult 

Reapp. 

28  19  43         1 

IV. 

Eclipse 

Disapp. 

21  19  27    2.0 

I. 

Eclipse 

Disapp. 

29    5  50    6.9 

IV. 

Eclipse 

Reapp. 

21  23    8  11.8 

lU. 

Eclipse 

Disapp. 

29    5  56  11.0 

m. 

Eclipse 

Disapp. 

22    1  58  27.8 

I. 

Occult. 

Reapp. 

29    8  57 

IV. 

Occult 

Disapp. 

22    234 

III. 

Eclipse 

Reapp. 

29    9  12  39.9 

1 

I. 

Eclipse 

Disapp. 

22    3  56  25.3 

UI. 

Occult 

Disapp. 

29    920 

IV. 

Occult 

Reapp. 

22    6  21 

III. 

Occult 

Reapp. 

29  12  43 

I. 

Occult 

Reapp. 

22    6  58 

IV. 

Shadow 

Ingress 

30    238 

UI. 

Occult. 

Reapp. 

22    824 

I. 

Shadow 

Ingress 

30    258 

I. 

Shadow 

Ingress 

23    1    4 

I. 

Transit 

Ingress 

30    348 

I. 

Transit 

Ingress 

23    1  49 

L 

Shadow 

Egress 

30    5  15 

I. 

Shadow 

blgress 

23    322 

I. 

Transit 

Egress 

30    6   6 

L 

Transit 

Egress 

23    4    7 

IV. 

Shadow 

Egress 

30    62S         ; 

U. 

Shadow 

Ingress 

23    7  46 

U. 

Shadow 

Ingress 

30  10  22 

U. 

Transit 

Ingress 

23    9  19 

IV. 

.Transit 

Ingress 

3D  10  .SO 

II. 

Shadow 

Egress 

23  10  32 

IL 

Transit 

Ingress 

30  12    5         1 

n. 

Transit 

Egress 

23  12    4 

II. 

Shadow 

Egress 

30  13    7         ' 

I. 

Eclipse 

Disapp. 

23  22  24  53.5 

IV. 

Transit 

Egress 

30  14  29 

I. 

Occult. 

Reapp. 

24    1  28 

U. 
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Disapp. 

26  15  24  57.1 

II.    Occult. 

Reapp. 

21    3  44 

I. 

Occult 

Reapp. 

26  18  53 

L    Eclipse 

Disapp. 

21    8    0    7.2 

I. 

Shadow 

Ingress 

27  12  32 

I.    Occult. 

Reapp. 

21  11  29 

I. 

Transit 

Ingress  W. 

27  13  45 

III.    Shadow 

Ingress 

21  23  21 

I. 

Shadow 

Egress  W. 

27  14  49 

III.    Shadow 

Egress 

22    2  42 

1. 

Transit 

Egress  W. 

27  16    1          : 

la.    Transit 

Ingress 

22    4  26 

IV. 

Eclipse 

'  Disapp. 

27  19  24    6.4 

T.    Shadow 

Ingress 

22    5    7 

IV. 

Eclipse 

Reapp. 

27  22  36    a2 

I.    Transit 

Ingress 

22    6  21 

u. 

Eclipse 

Disapp. 

28    1    9  45.4 

L    Shadow 

Egress 

22    7  24 

u. 

Occult 

Reapp. 

28    6  18 

HL    Transit 

Egress 

22    734 

IV. 

Occult 

Disapp. 

28    7  32 

I.    Transit 

Egress 

22    8  37 

IV. 

Occult 

Reapp. 

28    9  40 

II.    Shadow 

Ingress  W. 

22  17  40 

I. 

Eclipse 

Disapp. 

28    9  53  12.6  i 

II.    Transit 

Ingress 

22  20  11 

I. 

Occult 

Reapp.  W. 

28  13  21 

n.    Shadow 

Egress 

22  20  23 

m. 

Shadow 

Ingress 

29    3  18 

II.    Transit 

Egress 

22  22  51 

m. 

Shadow 

Egress 

29    639 

1.    Eclipse 

Disapp. 

23    2  28  25.7 

I. 

Shadow 

Ingress 

29    7    0 

I.    Occult. 

Reapp. 

23    5  57 

I. 

Transit 

Ingress 

29    8  13 

L    Shadow 

Ingress 

23  23  35 

m. 

Transit 

Ingress 

29    8  22 

I.    Transit 

Ingress 

24    0  49 

I. 

Shadow 

Egress 

29    9  17 

L    Shadow 

Egress 

24    1  52 

I. 

Transit 

Egress 

29  10  29 

I.    Transit 

Egress 

24    3    5 

m. 

Transit 

Egress 

29  11  28 

n.    Eclipse 

Disapp. 

24  11  52  44.1 

D. 

Shadow 

Ingress 

29  20  13 

n.    Occult 

Reapp.  W. 

24  17    1 

II. 

Transit 

Ingress 

29  22  44 

L    Eclipse 

Disapp. 

24  20  56  39.1 

II. 

Shadow 

Egress 

29  22  57 

I.    Occult 

Reapp. 

25    025 

n. 

Transit 

Egress 

30    1  22 

'  ni.    Eclipse 

Disapp.  W. 

25  13  38    7.3 

1. 

Eclipse 

Disapp. 

30    4  21  30.5 

1  III.    Eclipse 

Reapp.  W. 

25  16  48  36.7 

I. 

Occult 

Reapp. 

30    7  49 

L    Shadow 

Ingress  W. 

25  18    3 

I. 

Shadow 

Ingress 

31    1  28 

IIL    Occult 

Disapp. 

25  18  39 

I. 

Transit 

Ingress 

31    2  41 

1.    Transit 

Ingress 

25  19  17 

I. 

Shadow 

Egress 

31    3  45 

I.    Shadow 

Egress 

25  20  20 

L 

Transit 

Egress 

31    4  57 

I.    Transit 

Egress 

25  21  33 

n. 

Eclipse 

Disapp.  W. 

31  14  27  26;) 

in.  Occult 

Reapp. 

25  21  45 

n. 

Occult 

Reapp. 

31  19  34 

IL    Shadow 

Ingress 

26    6  57 

I. 

Eclipse 

Disapp. 

31  22  49  43.6 

Phases  of  the  Eclipses  of  the  Sat 

ellitei 

( for  an  Itt?ertlns  Telescope. 
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476    JUP1T£R'S  SATELLITES,  1873. 


WASHINGTON 

MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION.          1 

SATELLITE   I 

• 

— ■  » 

h    m 

h    m 

h    m 

h     m 

Jan.       1 

10  50J2 

Mar.    20 

5  bH,9 

June      4 

8     8.2 

Oct.     18 

16  48.8 

3 

5  16.7 

22 

0  25.6 

6 

2  37.7 

20 

11   18.8 

4 

23  43.3 

23 

18  52.3 

7 

21     75 

22 

5  48.7 

6 

18    9.8 

25 

13  19.1 

9 

15  36.7 

24 

0  18.6 

b 

12  36.2 

27 

7  45.9 

11 

10    6.3 

25 

18  483 

10 

7    2.6 

29 

2  12.9 

13 

4  36.0 

27 

13  1».3 

12 

1  28.9 

30 

20  39.9 

14 

23    5.7 

29 

7  48.0 

13 

IS  55.3 

April     1 

15    7.0 

16 

17  35.3 

31 

2  17.7 

15 

14  21.5 

3 

9  34.1 

18 

12    5.1 

Nov.      1 

20  47.4     : 

17 

8  47.6 

5 

4     1.3 

20 

6  34.9 

3 

15  17.1 

19 

3  13.7 

•       6 

22  28.5 

22 

1    4.8 

5 

9  46i>     1 

20 

21  39.8 

8 

16  56.0 

23 

19  34.6 

7 

4  165 

22 

16    5.8 

10 

11  23.4 

25 

14    4.5 

8 

22  45.8     : 

24 

10  31.8 

12 

5  51.0 

27 

8  34.3 

10 

17  15.3 

26 

4  57.8 

14 

0  18.6 

29 

3    4.3 

12 

11  44.7 

27 

23  23.7 

15 

18  46.2 

30 

21  34.2 

14 

6  145 

29 

17  49.7 

17 

13  13.9 

July      2 

16    4.2 

16 

0  435 

31 

12  15.6 

19 

7  41.8 

4 

10  345 

17 

19  12.9     t 

Feb.      2 

6  41.5 

21 

2    9.7 

6 

5    4.3 

19 

13  42.0 

4 

1    7.3 

22 

20  37.6 

7 

23  34.3 

21 

8  11.3 

5 

19  33.1 

24 

15    5.7 

9 

18    4.4 

23 

2  405 

7 

13  58.8 

26 

9  33.8 

11 

12  34.5 

24 

21     9.8 

9 

8  24.7 

28 

4    2.0 

13 

7    4.7 

26 

15  38.8 

11 

2  50.5 

29 

22  30.3 

15 

1  34.7 

28 

10    7.9     ' 

12 

21  16.4 

May      1 

16  58.7 

16 

20    5.0 

30 

4  36.9     , 

1 

14 

15  42.1 

3 

11  27.0 

18 

14  35.3 

Dec.      1 

1 

23    5.9 

16 

10    8.0 

5 

5  55.5 

20 

9    5J5 

3 

17  34.7 

18 

4  33.9 

7 

0  24.0 

22 

3  35.7 

5 

12    35 

19 

22  59.7 

8 

18  52.5 

23 

22    5.9 

7 

6  32.3 

21 

17  25.6 

10 

13  215 

25 

16  36.1 

9 

1     l.l 

23 

11  51.5 

12 

7  49.8 

27 

11    6.7 

10 

19  29.7 

25 

6  17.6 

14 

2  18.6 

29 

5  36.6 

12 

13  58.3     ' 

27 

0  43.6 

15 

20  47.5 

31 

0    7.0 

14 

8  26.9 

28 

19    9.6 

17 

15  16.4 

Aug.      1 

18  37.2 

16 

2  55.4 

Mar.      2 

13  35.6 

19 

9  45.3 

3 

13    7.1 

17 

21  23.7     ; 

4 

8    1.7 

21 

4  14.4 

Oct.      4 

12  48.5 

19 

15  52.1 

6 

2  27.9 

22 

22  43.4 

6 

7  18.7 

21 

10  20.4 

7 

20  54.0 

24 

17  12.5 

8 

1  48.7 

23 

4  485 

9 

15  20.3 

26 

11  41.6 

9 

20  18.8 

24 

23  16.7 

11 

9  46.6 

28 

»   6  10.9 

11 

14  48.8 

26 

17  44.8 

13 

4  13.0 

30 

0  40.1 

13 

9  18.9 

28 

• 
12  13.0 

14 

22  39.4 

31 

19    9.4 

15 

3  48.9 

30 

'   6-41.1 

16 

17    5.8 

June      2 

13  38.8 

16 

22  18.9 

32 

1    8.9 

18 

11  32.3 

g 

SATELLITE   I] 

I. 

h    111 

h     m 

h     m 

h    m 

Jan.      3 

5  54.3 

Jan.     31 

15    7.9 

Mar.      1 

0  11.0 

Mar.    29 

9  295 

6 

19    4.8 

Feb.      4 

4  16.2 

4 

13  20.0 

April     1 

22  41.3 

10 

8  14.1 

7 

17  33.4 

8 

2  28.4 

'        5 

11  535 

13 

21  24.4 

11 

6  31.5 

11 

15  37.9 

9 

1     6.3 

17 

10  33.4 

14 

19  38.7 

15 

4  46.9 

12 

14  195 

20 

23  435 

18 

8  47.0 

18 

17  67.3 

16 

3  335 

24 

12  51.4 

21 

21  54.4 

22 

7    7.3 

19 

16  475 

28 

2    0.5 

25 

11    3.1 

25 

20  18.4 

23 

6    23 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 


SATELLITE   II 


April  26 
30 

May      3 

7 

11 

14 
18 
21 
25 
28 

Jane      1 

4 

8 

12 


h 
19 

8 
21 
11 

0 

13 
3 

16 
5 

18 


m 
17.4 

33.6 

50.1 

7.3 

24.8 

43.0 
1.3 
20.3 
39.4 
59.0 


8  18.0 

21  39J2 

10  59.6 

0  20i> 


June 


15 
19 
22 
26 
29 


July      3 

6 

10 

14 

17 

21 
24 
28 
31 


h 
13 

3 

16 

5 

19 

8 
21 
11 

0 
14 


m. 
41.6 
3.2 

24.8 
46.4 

8.8 

31.1 
53.6 
16.2 
38.9 
1.3 


3  24.8 
16  48.0 

6  11.3 
19  34.6 


Aug.      4 

Oct.       7 

10 

14 

18 


21 

25 

28 

1 

4 


Nov. 


8 
11 
15 


h    m 
8  57.9 

10    3.4 

23  26.6 

12  49.7 

2  12.6 


15 
4 

18 

7 

21 


35.4 
58.0 
20.4 
42.6 
4.7 


10  26.5 
23  48.1 
13    9.3 


Nov. 


Dec. 


19 
22 
26 
29 
3 


24 

28 
31 


h 

2 

15 

5 

18 
7 


m 
30.5 

51.1 

11.6 

31.5 

51.4 


6 

21  10.5 

10 

10  29.8 

13 

23  48.0 

17 

13    6.4 

21 

2  23.8 

15  41.3 

4  57.7 

18  14.2 


SATELLITE   III. 


Jan. 


Feb. 


Mar. 


1 

8 

15 

22 

30 

6 
13 
20 
27 

6 

13 


h 
12 
15 
19 
22 

1 

5 

8 

11 

14 

18 


m 
17.7 

46.1 
11.0 
32.8 
51.1 

7.9 
23.2 
38.4 
55.0 
12.9 


21  34.7 


Mar.    21 

28 

April     4 

U 

18 

25 
May      2 

10 
17 

24 

<i 

31 


h  m 
0  59.6 
4  28.5 
8  1.3 
11  38.6 
15  20.6 

19    7.3 

22  59.3 

2  54.9 

6  54.7 

10  57.9 

15    4.3 


June  7 
14 
22 
29 

July      6 

13 

20 

28 

Aug.      4 

Oct       7 

15 


h   m 

19  15.0 

23  26.9 

3  43.0 

8    1.3 

12  20.7 


16 

21 

1 

5 

21 


41.9 
4.6 
29.0 
54.0 
54.4 


2  18.5 


Oct.     22 

29 


Nov. 


5 
12 

19 


27 

Dec.      4 

11 

18 
25 


h 
6 
11 
15 
19 
23 

4 

8 
12 
16 
20 


m 
40/> 

0.8 

19.6 

36.1 

50.7 

2.0 
10.1 
14.3 
14.8 
11.6 


SATELLITE   IV 


Jan.     10 

27 

Feb.    12 

Mar.      1 

17 


h    m 
10  55.4 

1  37.0 
15  47.1 

5  55.5 
20  29.1 


April     3 

20 

May      6 

23 
June     9 


h 
11 

4 
21 


m 

49.1 
6.8 
20.6 
15  27.6 
10  19.1 


June  26 
July     13 

29 
Oct.       5 

22 


h 
5 

1 

21 

8 

4 


m 

47.5 
43.3 
59.1 
10.5 
27.3 


Nov.  8 
24 

Dec.  11 
28 


b    m 

0  23.0 

19  49.4 

14  36.7 

8  :i5.9 


In  the  following  Tables  x  and  y  are  the  rectangular  codrdinates  for  each  Satellite, 
referred  to  the  centre  of  the  primary  and  the  major  and  minor  axes  of  the  apparent 
ellipse  described  by  the  Satellite,  x  is  positive  on  the  easp  side  of  the  planet ;  negative 
on  the  toest  side,     y  is  positive  when  north ;  negative  when  south, 

sf  and  y  are  the  coordinates  which  correspond  to  a  constant  value  of  the  major  axis 
and  maximum  value  of  the  minor  axis,  as  seen  from  the  sun  at  its  mean  distance. 

The  factors  by  which  a/  and  yf  must  be  multiplied  to  obtain  the  codnlinates  x  and  y 
at  any  time,  are  given  for  each  Satellite  on  pages  482-483. 

j9  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  of  declina- 
tion ;  reckoned  from  the  norths  -("  towards  the  eat (. 


as 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 

SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 

FROM  THE 

SUN,  FOR  THE  TIME  (0  AFTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCTION. 

- 

SATELLITE    I. 

t 

xf 

y' 

t 

z' 

y' 

t 

z' 

y' 

d     h    m 

ft 

II 

d     h    m 

II 

// 

d     h    m 

II 

1 
1 

It 

0     0    0 

+    0.0 

+  6.6 

0  15    0 

+  87.1 

—  4.0 

16    0 

—105.1 

—  \JA 

0    0  20 

5.4 

6.6 

0  15  20 

83.7 

4.3 

1    6  20 

1C6.4 

1.5 

0    0  40 

10.8 

6.6 

0  15  40 

80.1 

4.5 

1    6  40 

107.5 

1J2 

0    10 

16.1 

6.6 

0  16    0 

76.4 

4.7 

17    0 

108.3 

0.8 

0    1  20 

21.4 

6.5 

0  16  20 

72.5 

5.0 

1    7  23 

10><.8 

0.5  ! 

.  0    1  40 

26.6 

6.4 

0  16  40 

68.4 

5.2 

1     7  40 

109.1 

-0.2, 

0    2    0 

+  31.8 

+  6.3 

0  17    0 

+  64.1 

—  5.4 

1     8    0 

—109.1 

+  0.1 

0    2  20 

36.9 

6.2 

0  17  20 

59.6 

5.5 

1     8  20 

103.9 

0.5  ' 

0    2  40 

42.0 

6.1 

0  17  40 

55.0 

5.7 

1     8  40 

108.4 

0.6 

0    3    0 

46.9 

6.0 

0  18    0 

50.3 

5.9 

19    0 

107.6 

1.1 

0    3  20 

51.7 

5.8 

0  18  20 

45.5 

6.0 

1    9  20 

106.6 

1.4 

0    3  40 

56.4 

5.7 

0  18  40 

40.5 

6.1 

1    9  40 

105.3 

1.8  ' 

0    4    0 

+  60.9 

+  5.5 

0  19    0 

+  35.5 

-  6.3 

1  10    0 

—103.8 

+  2.1 

0    4  20 

65.3 

5.3 

0  19  20 

30.4 

6.4 

1  10  20 

102.0 

2.4 

O'  4  40 

69.5 

5.1 

0  19  40 

25.2 

6.4 

1  10  40 

99.9 

2.7 

0    5    0 

73.6 

4.9 

0  20    0 

19.9 

6.5 

1  11    0 

97.6 

3.0 

0    5  20 

77.5 

4.7 

0  20  20 

14.6 

6.6 

1  11  20 

95.1 

3-3 

0    5  40 

81.2 

4.4 

0  20  40 

9.2 

6.6 

1  11  40 

92.3 

3,5 

0    6    0 

+  84.7 

+  45 

0  21    0 

+    3.8 

—  6.6 

1  12    0 

—  89.3 

+  3.8  ' 

0    6  20 

88.0 

3.9 

0  21  20 

—    1.5 

6.6 

1  12  20 

86.1 

4.1  1 

0    6  40 

91.1 

3.7 

0  21  40 

6.9 

6.6 

I  12  40 

82,7 

4.3 

0    7    0 

94.0- 

3.4 

0  22    0 

12.3 

6.6 

1  13    0 

79.1 

4j6i 

0    7  20 

96.6 

3.1 

0  22  20 

17.6 

6.5 

1  13  20 

75.3 

4.8 

0    7  40 

99.0 

2.8 

0  22  40 

22.9 

6.5 

1  13  40 

71.3 

5.0 

1 

0    8    0 

+101.1 

+  2.5 

0  23    0 

—  28.1 

-  6.4 

1  14    0 

—  67.1 

+  5J2  ; 

0    8  20 

103.0 

2.2 

0  23  20 

33.3 

6.3 

1  14  20 

62.8 

5.4 

0    8  40 

104.7 

1.9 

0  23  40 

38.4 

6.2 

1  14  40 

58.3 

56  : 

0    9    0 

106.1 

1.6 

10    0 

43.4 

6.1 

1  15    0 

53.7 

5.8  ' 

0    9  20 

107.3 

1.3 

1    0  20 

48.3 

5.9 

1  15  20 

49.0 

5.9 

0    9  40 

108.1 

0.9 

1     0  40 

53.1 

5.8 

1  15  40 

44.1 

6.1  , 

0  10    0 

+108.7 

+  0.6 

1     1     0 

—  57.7 

—  5.6 

1  16    0 

—  39.1 

+  6iS 

0  10  20 

109.1 

+  0.3 

1     1  20 

62.2 

5.4 

1  16  20 

34.0 

•        6.3 

0  10  40 

109.1 

—  0.1 

1     1  40 

66.6 

5i2 

1  16  40 

23.9 

6.4 

0  11     0 

109.0 

0.4 

12    0 

70.8 

5.0 

1  17    0 

23.7 

6.5  ' 

0  11  20 

108.6 

0.7 

1    2  20 

74.8 

4.8 

1  17  20 

18.4 

6.5 

0  11  40 

107.9 

1.0 

1    2  40 

78.6 

4.6 

1  17  40 

13,0 

6.6 

0  12    0 

+106.9 

—  1.3 

13    0 

—  82.2 

—  4.4 

1  18    0 

—    7.7 

+  6.6 

0  12  20 

105.7 

1.7 

1    3  20 

85.6 

4.1 

1  18  20 

—    2.3 

6.6 

0  12  40 

lOiJ2 

2.0 

1    3  40 

88.9 

3.8 

1  18  40 

+    3.1 

66 

0  13    0 

102.5 

2.3 

14    0 

91.9 

3.6 

1  19    0 

8a> 

6.6 

0  13  20 

100.5 

2.6 

1     4  20 

94.7 

3.3 

1  19  20 

13.8 

6.6 

0  13  40 

98.3 

2.9 

1    4  40 

97.3 

3.0 

1  19  40 

19.1 

6-5 

0  14    0 

+  95.8 

—  3.2 

1     5    0 

—  99.6 

-  2.7 

1  20    0 

+  24.4 

+  6.5 

0  14  20 

93.1 

3.5 

1     5  20 

101.7 

2.4 

1 

0  14  40 

• 

1 

+  90.2 

—  3.7 

1     5  40 

—103.5 

—  2.1 

• 

1 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   11. 

>              1 

x' 

y' 

t 

z' 

y' 

t 

x' 

yf 

d     h    m 

// 

ti 

d     h   m 

// 

// 

d     h   m 

— 16d'.4 

1 

0     0     0 

+    0.0 

+12.2 

1     6     0 

+139.5 

—  7.3 

2  12    0 

—  3.5 

0    0  40 

8.5 

12.2 

1     6  40 

134.2 

7.7 

2  12  40 

168.6 

2.9 

0     1  20 

17.0 

12.1 

1     7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0     2    0 

25.5 

12.1 

18    0 

122.7 

8.6 

2  14     0 

171.9 

1.8 

0    2  40 

33.9 

12.0 

1     8  40 

116.5 

9.0 

2  14  40 

173.0 

1.2 

0    3  20 

42.2 

11.8 

1    9  20 

110.1 

9.4 

2  15  20 

173.6 

—  0.6 

0    4    0 

+  50.5 

+11.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

'  2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89.2 

10.5 

2  17  20 

172.9 

1.2 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    7  20 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

1  14    0 

+  58.3 

—11.5 

2  20    0 

—166.2 

+  3.5 

;    0    8  40 

103.6 

9.8 

1  14  40 

50.2 

11.7 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

2  22    0 

156.9 

ha. 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

8.2 

1  17  20 

16.8 

12.1 

2  23  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

—12.2 

3    0    0 

— 144iJ 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

—    0.2 

12.2 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

12.2 

3    1  20 

134.1 

7.8 

0  14    0 

140.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

8J3 

0  14  40 

153.2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20 

157.0 

5.2 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

—  42.4 

—11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

•  88.9 

10.5 

0  18  40 

.  170.5 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0  1 

0  20    0 

+172.9 

+  1.2 

2    2    0 

—  89.5 

—10.4 

3    8    0 

—  66.1 ; 

+11.3 

0  20  40 

173.6 

+  0.6 

2    2  40 

96.7 

lO.l 

3    8  40 

58.1 

11.5  1 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    9  20 

50.0  ' 

11.7  j 

0  22    0 

173.6 

~  0.6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8  I 

0  22  40 

172.9 

1.2 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

0  23  20 

171.8 

1.8 

2    5  20 

123.0 

8.6 

3  11  20 

25.1 

12.1 

1     0    0 

+170.4 

—  2.4 

2    6    0 

—128.9 

—  8.2 

3  12    0 

—  16.6 

+12.1 

I     0  40 

168.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

—     8.1 

12.2 

1     1  20 

166.2 

3.5 

2    7  20 

i:j9.7 

7.2 

3  13  20 

+    0.4 

12.2 

1     2    0 

163.5 

4.1 

2    8    0 

144.6 

6.7 

3  14     0 

9.0 

12.2 

1     2  40 

160.4 

47 

2    8  40 

149.1 

6.2 

3  14  40 

17.5 

12.1 

1     320 

• 

157.0 

5.2 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

12.1 

1     4     0 

+153J2 

—  5.8 

2  10    0 

—157.1 

—  5.2 

3  16    0 

+  34.4 

+12.1 

1     4  40 

149.0 

6.3 

2  10  40 

160.6 

46 

« 

I     5  20 

1 

+144.4 

—  6.8 

* 

2  11  20 

—1637 

-  4.1 
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d  h    m 

0  0     0 

0  1  20 

0  2  40 

0  4     0 

0  5  20 

0  6  40 


0  8  0 
0  9  20 
0  10  40 
0  12  0 
0  13  20 
0  14  40 


0  16  0 
0  17  20 
0  18  40 
0  20  0 
0  21  20 
0  22  40 


1 
1 
1 
1 
1 
1 


1 
1 
1 
1 
1 
1 


0  0 

1  20 

2  40 

4  0 

5  20 

6  40 


8  0 

9  20 
10  40 

12  0 

13  20 

14  40 


1  16  0 
1  17  20 
18  40 

20  0 

21  20 

22  40 


1 
1 
1 
1 


2  0  0 
2  1  20 
2  40 

4  0 

5  20 

6  40 


2 
2 
2 
2 


2  8  0 
2  9  20 
2  10  40 


4- 


+ 


u 

0.0 
13.5 
26.9 
40.3 
53.6 
66.8 


79.8 
92.7 
105.3 
117.6 
129.7 
141.5 


+153.0 
164.1 
174.7 
184.9 
194.7 
204.1 


+213.0 
221.4 
229.3 
236.6 
243.3 
249.5 


+255.1 
260.0 
264.3 
268.0 
271.1 
273.6 


+275.5 
276.7 
277.2 
277.0 
276.2 
274.7 


+272.6 
269.8 
266.4 
262.3 
257.6 
252.3 


+246.4 

240.0 

+233.0 


y' 


II 


+17.4 
17.4 
17.3 
17.2 
17.1 
16.9 


+16.7 
16.4 
16.1 
15.8 
15.4 
15.0 


+14.5 
14.0 
13.5 
13.0 
12.4 
11.8 


+11.1 
10.5 
9.8 
9.1 
8.3 
7.6 


+ 


+ 
+ 


6.8 
6.0 
5.2 
4.4 
3.6 
2.7 


1.9 
1.1 
0.2 
0.6 
1.5 
2.3 


3i2 

4.0 
4.8 
5.6 
6.4 
7.2 


8.0 
8.7 
9.4 


(1  h  m 
2  12  0 
2  13  20 
2  14  40 
2  16  0 
2  17  20 
2  18  40 


2  20    0 
2  21  20 

2  22  40 

3  0 
3    1 


0 
20 
3    2  40 


3 
3 
3 
3 
3 
3 


4  0 

5  20 

6  40 

8  0 

9  20 
10  40 


3  12  0 
3  13  20 
3  14  40 
3  16  0 
3  17  20 
3  18  40 


3 
3 
3 
4 
4 
4 


4 
4 
4 
4 
4 


20^0 

21  20 

22  40 

0  0 

1  20 

2  40 


4  0 

5  20 

6  40 

8  0 

9  20 


4  10  40 


4 
4 


12  0 

13  20 


4  14  40 


4 
4 
4 


16  0 

17  20 

18  40 


4  20  0 
4  21  20 
4  22  40 


// 


+225.4 
217.3 
208.6 
199.5 
189.9 
179.9 


+169.4 
158.5 
147.2 
135.6 
123.7 
111.5 


99.0 
86.3 
73.3 
60.2 
47.0 
33.6 


+ 
+ 


20.2 
6.7 
6.8 
20.3 
33.7 
47.1 


.  60.3 

73.4 

86.3 

99.0 

111.5 

123.7 


135.7 
147.2 
158.4 
169.3 
179.8 
189.9 


.199.5 
208.6 
217.3 
225.5 
233.1 
240.1 


-246.5 
252.3 
.257.6 


y' 


10.1 
10.8 
11.5 
12.1 
12.7 
13.3 


13.8 
14.3 
14.8 
15.2 
15.6 
16.0 


16.3 
16.6 
16.8 
17.0 
17.2 
17.3 


.17.4 
17.4 
17.4 
17.4 
17.3 
17.2 


-17.0 
16.8 
16.6 
16.3 
16.0 
15.6 


15.2 

14.8 
14  3 
13.8 
13.3 
12.7 


12.1 
11.5 
10.8 
10.1 
9.4 
8.7 


8.0 
7J2 
6.4 


k 
5 

5 
5 
5 
5 


d  m 

0  0 

1  20 

2  40 

4  0 

5  20 

6  40 


5 
5 


5 


5 
5 
5 
5 
5 
5 


8  0 

9  20 
10  40 

12  0 

13  20 

14  40 


16  0 

17  20 

18  40 

20  0 

21  20 

22  40 


6  0  0 

6  1  20 

6  2  40 

6  4  0 

6  5  20 

6  6  40 


6  8  0 
6  9  20 
6  10  40 
6  12  0 
6  13  20 
6  14  40 


6  16  0 
6  17  20 
6  18  40 
6  20  0 
6  21  20 
6  22  40 


7 
7 
7 
7 
7 
7 


0  0 

1  20 

2  40 

4  0 

5  20 

6  40 


7    8    0 


-262.3 
266.4 
269.8 
272.6 
274.7 
2765 


-277.0 
277.2 
276.7 
275.5 
273.7 
271.2 


-268.1 
264.4 
260.1 
255.1 
249.5 
243.3 


-236.6 
229.3 
221.4 
213.0 
204.1 
194.7 


•184.9 
174.7 
164.1 
153.0 
141.5 
129.7 


117.6 
105.2 
92.6 
79.8 
66.8 
53.6 


40.3 
26.9 
13.4 
0.1 
13.6 
27.0 


y' 


it 
5.6 

4.8 

4.0 

3.2 

2.3 

1.5 


—  0.6 

+  Oi! 

1.1 

1.9 


2.7 

3.6 


4.4 

5.2 
6.0 
6.8 
7.6 
8.3 


•  9.1 
9ii 
10.5 
11.1 
11.8 
12.4 


+13.0 
13.5 
14.0 
145 
15.0 
15.4 


+15.8 
16.1 
164 
16.7 

.  16.9 
17.1 


+17J2 
17.3 
17.4 
17.4 
17.4 
17.3 


+  40.4         +175 


SS9S 


^mm^^^^^j^^^jj 
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d  h 
0  0 
0  3 
0  6 
0  9 
0  12 
0  15 


0  18 

0  21 

1  0 
1  3 
1  6 
1     9 


1  12 
1  15 
1  18 

1  21 

2  0 
2    3 


2  6 
2  9 
2  12 
2  15 
2  18 
2  21 


3  0 
3  3 
3  6 
3  9 
3  12 
3  15 


3  18 

3  21 

4  0 
4  3 
4  6 
4     9 


4 
4 
4 
4 
5 
5 


12 
15 
18 
21 
0 
3 


5  6 
5  9 
5  12 
5  15 


+  0.0 
22.8 
45.6 
6S.3 
90.9 
113.2 


+135.3 
157.1 
178.5 
199.6 
220,3 
240.4 


+260.0 
279.0 
297.4 
315.2 
3.12.3 
348.6 


+364.1 
378.9 
392.9 
406.0 
418.2 
429.5 


+439.8 
449.1 
457.5 
464.9 
471.3 
476.6 


+480.8 
484.0 
486.2 
487.3 
487.3 
486.3 


+484.2 
480.9 
476.6 
471.3 
465.0 
457.7 


+449.3 
439.9 
429.6 

+418.4 


y' 


n 


+34.8 
34.8 
34.7 
34.5 
34.2 
33.9 


+33.5 
33.0 
32.4 
31.8 
31.1 
30.3 


+29.5 
28.6 
Sf7.6 
26.6 
25.5 
24.3 


+23.1 
21.9 
20.6 
19.3 
17.9 
16.5 


+15.0 

13.5 

12.0 

10.5 

8.9 

7.3 


5.7 
4.1 
2.5 
0.8 
0.8 
2.4 


+ 


•  4.1 

5.7 

7.3 

8.9 

10.4 

12.0 


13.5 
15.0 
16.4 
17.9 


a    h 
5  18 

5  21 

6  0 
6  3 
6  6 
6  9 


6  12 
6  15 
6  18 

6  21 

7  0 
7    3 


7 
7 
7 
7 

7 
7 


6 
9 
12 
15 
18 
21 


8  0 
8  3 
8  6 
8  9 
8  12 
8  15 


8  18 

8  21 

9  0 
9  3 
9  6 
9    9 


9  12 
9  15 
9  18 
9  21 
10  0 
10    3 


10  6 
10  9 
10  12 
10  15 
10  18 
10  21 


11 
11 
11 
11 


0 
3 
6 
9 


+406.2 
393.1 
379.2 
364.4 
348.8 
332.5 


+315.4 
297.6 
279.2 
260.2 
240.6 
220.5 


+199.9 
178.8 
157.4 
135.6 
113.5 
91.2 


+ 


+ 


63.7 
46.0 
23.2 
0.3 
22.5 
45.3 


.  68.0 
90.5 
112.9 
135.0 
156.8 
178.2 


.199.3 

22;i.o 

240.1 
259.7 
278.7 
297.2 


.315.0 
382.1 
348.4 
363.9 
378.7 
392.7 


.405:8 
418.0 
429.3 
.439.6 


y' 


-19.3 
20.6 
21.9 
23.1 
24.3 
25.5 


26.6 
27.6 
28.5 
29.4 
30.3 
31.1 


31.8 
32.4 
33.0 
33.5 
33.9 
34.2 


.34.5 
34.7 
34.8 
34.8 
34.8 
34.7 


—345 
•  34.2 
33.9 
33.5 
33.0 
32.4 


-31.8 
31.1 
30.3 
29.5 
28.6 
27.6 


—26.6 
25.5 
24.4 
23J2 
21.9 
20.6 


—19.3 
17.9 
16.5 

—15.0 


d  h 
11  12 
11  15 
11  18 

11  21 

12  0 
12    3 


12 
12 


6 

9 


12  12 
12  15 
12  18 
12  21 


13  0 
13  3 
13  6 
13  9 
13  12 
13  15 


13  18 

13  21 

14  0 
14  3 
14  6 
14    9 


14  12 
14  15 
14  18 

14  21 

15  0 
>5    3 


15  6 
15  9 
15  12 
15  15 
15  18 
15  21 


16  0 
16  3 
16  6 
16  9 
16  12 
16  15 


16  18 

16  21 

17  0 


-449.0 
457.4 
464.8 
471.2 
476.5 
480.8 


—484.0 
486.2 
487.3 
487.3 
486.3 
484.2 


—480.9 
476.6 
471.3 
465.0 
457.6 
449.3 


—440.0 
429.7 
418.5 
406.3 
393.2 
379.3 


+364.6 
349.1 
332.8 
315.7 
298.0 
27*9.6 


260.5 
240.9 
220.8 
200.2 
179.2 
157.7 


135.9 
113.8 
91.5 
69.0 
46.3 
23.5 


—    0.6 
+  22.2 

+  45.0 


—13.5 

12.0 

10.5 

8.9 

7.3 

5.7 


4.1 
2.5 
0.8 
0.8 
2.4 
4.0 


+ 


+  5.7 

7.3 

8.9 

10.5 

12.0 

13.5 


+15.0 
16.4 
17.8 
19.2 
20.6 
21.9 


+23.1 
24.3 
25.4 
26.5 
27.5 
28.5 


+29.4 
30.3 
31.1 
31.8 
32.4 
33.0 


+33.5 
33.9 
34.2 

:^.5 

34.7 
34.8 


+34.8 

34.H 

+34.7 


I 
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1 

SATELLITE    I. 

• 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OP 

AT  GEOCENTRIC  SUPERIOR!  AT  TIME  OPil 

Dote, 
1873. 

( 

CONJUNCTION. 

ECLIPSE. 

Dnte, 
1873. 

( 

CONJUNCTION. 

ECLIPSE.     1 

Factor 

;    Factor 

Factor 

Factor 

for  X'. 

'     for  y'. 

p- 

X. 

y- 

for  a/. 

for  y'. 

P- 

X. 

y. 

Jan.     1 

1.116 

■  —0.279 

4-25    0'.7 

-3^ 

-(/ 

June    6 

0.916 

—0.167 

+21  46^4 

+3^ 

8 

1.136 

0.288 

22  55.9 

35 

2 

13 

0.900 

0.170 

21  59.5 

32 

15 

1.153 

0.294 

22  49.3 

33 

2 

20 

0.885 

0.175 

22  13.5 

31 

22 

1.167 

0.297 

22  41.1 

31 

2 

27 

0.872 

0.181 

22  27.9 

29 

29 

1.178 

0.297 

22  31.5 

28 

2 

July     4 

0.860 

0.188 

22  42.7 

28 

Feb.    5 

1.185 

—0.293 

+22  20.7 

—26 

—2 

11 

0.H49 

—0.196 

+22  57.7 

+26 

^^»  1 

12 

1.188 

0.287 

22    9.0 

-23 

2 

18 

0.H39 

0.205 

23  12.6 

25 

19 

1.187 

0.279 

21  56.9 

4-24 

2 

25 

0.831 

0.215 

23  27.1 

24 

27 

1.181 

0.268 

21  44.8 

27 

2 

Aug.    1 

0.824 

0.225 

23  40.9 

+22 

— *1 

Mar.    6 

1.171 

0.256 

21  33.1 

30 

2 

Oct.     4 

0.823 

0.354 

25  10.4 

—21 

2 

13 

1.158 

—0.242 

-f-21  22.3 

4-32 

—2 

11 

0.829 

—0.372 

+25  15.4 

—22 

—2 

20 

1.142 

0.228 

21  12.9 

34 

18 

0.837 

0.392 

25  19.3 

24 

2 

27 

1.124 

0.216 

21     5.4 

36 

25 

0.847 

0.413 

25  22.3 

26 

3 

Apr.    3 

1.104 

0.205 

20  59.9 

37 

Nov.    1 

0.858 

0.434 

25  24.4 

28 

3 

10 

1 .082 

0.194 

20  56.6 

38 

8 

0.870 

0.456 

25  25.8 

30 

3 

17 

1.060 

0.185 

20  55.7 

39 

16 

0.884 

0.479 

25  26.5 

31 

3 

24 

1.038 

—0.177 

4-20  56.9 

4-39 

__]^ 

23 

0.899 

—0.503 

+25  26.6 

—32 

—3 

May     1 

1.016 

0.171 

21     0.4 

39 

30 

0.915 

0.528 

25  26.3 

33 

3 

8 

0.994 

0.167 

21     6.2 

38 

Dec.    7 

0.933 

0.553 

25  25.7 

34 

4 

15 

0.973 

0.165 

21  14.0 

37 

14 

0.952 

0.579 

25  25.0 

35 

4 

22 

0.953 

0.164 

21  23.4 

36 

21 

0.972 

0.605 

25  24.2 

36 

4; 

30 

0.934 

—0.165 

4-21  34.3 

4-35 

—1 

28 

0.993 

—0.632 

+25  23.5 

—37 

-41 

i 
1 

SATEL] 

L.ITE    II. 

1 

• 

ATOEC 

)CENTRIC 

J  SUPERIOR  AT  TIME  OF 

ATOE( 

>CENTRIC 

J  SUPERIOR 

AT  TIB 

fEOF 

Dnte. 
1873. 

C 

;onjun:t 

riON.                   ECLIPSE. 

Date. 
;  1873. 

( 

^ONJUNCJ 

nON. 

ECLIPSE.      1 

Factor 

Factor 

Factor 

Factor 

forz*. 

for  y'. 

P- 

z. 
-4^ 

-1/ 

for  X'. 

for  y'. 

P- 
+2f  49'2 

X, 

''     i 

Jan.     3 

1.121 

—0.361 

4-25  58.0 

; June    8 

0.911 

—0.242 

+4ll 

•J; 

10 

1.140 

0.371 

22  52.9 

44 

4 

15 

0.895 

0ii43 

22    2.0 

41 

3i 

17 

1.156 

0.378 

22  46.0 

40 

4 

22 

0.880 

0.246 

22  15.6 

38 

3 

24 

1.170 

0.382 

22  37.6 

36 

5 

29 

0.867 

0.250 

22  29.6 

36 

3 

31 

1.180 

0.382 

22  27.9 

32 

5 

July    6 

0.855 

0.255 

22  43.9 

34 

3 

Feb.    7 

1.186 

—0.379 

4-22  17.1 

as 

— o 

14 

0.845 

—0.261 

+22  58.1 

+32 

—3 

14 

1.188 

0.373 

'22    5.5 

4-22 

5 

21 

0.836 

0.267 

23  12.1 

29 

3 

21 

1.186 

0.365 

21  53.5 

26 

4 

28 

0.828 

0.274 

23  25.d 

27 

3 

Mar.    1 

1.179 

0.354 

21  41.7 

31 

4 

Aug.    4 

0.822 

0.282 

23  39.0 

+24 

3 

8 

1.167 

0.342 

21  30.5 

36 

4 

Oct.     7 

0.825 

0.388 

24  59.0 

—25 

5 

1 

15 

1.153 

—0.328 

4-21  20.3 

4-41 

—4 

14 

0.832 

—0.403 

+25    3.0 

—28 

-5i 

22 

1.137 

0.315 

21  11.5 

44 

4 

21 

0.841 

0.41!) 

25    5.9 

30 

S| 

29 

1.118 

0.302 

21     4.6 

47 

4 

28 

0.851 

0.437 

25    80 

33 

•^ 

Apr.    5 

1.097 

0.290 

20  59.7 

49 

3 

Nov.    4 

0.863 

0.456 

25    9.3 

35 

5' 

12 

1.075 

0.279 

20  57.0 

50 

3 

11 

0.876 

0.475 

25    9.8 

37 

6 

19 

1.053 

0.270 

20  56.7 

50 

3 

19 

0.890 

0.495 

25    9.8 

39 

6 

26 

1.030 

—0.262 

4-20  58.6 

4-50 

-3! 

26 

0.906 

—0.516 

+25    9.3 

—41 

-6i 

May     3 

1.008 

0.255 

21     2.7 

49 

3' 

Dec.     3 

0.923 

0.5:57 

25    8.4 

43 

6 

11 

0.987 

0.249 

21     8.7 

48 

3 

10 

0.941 

0.55!) 

25    7.4 

45 

0^    ' 

4 

IH    0.967 

0.245 

21   16.6 

47 

3 

17 

0.961 

0.582 

25    6.3 

46 

7. 

25    0.947 

0.243 

21  26.1 

46 

3 

24 

0.982 

0.606 

25    5.3 

47 

7 

June    1     0.928 

i 

1                               J 

—0.242 

4-21  37.1 

+45 

—3 

31 

1.003 

—0.630 

+25    4.4 

—48 

1 
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SATELLITE    111. 


AT  OKOCKKTBIC  Ri;PE- 


— o.9o<)  i+al 
o.aa8    aa  sr..!) 

OSm      22  49. 
0.2131    ^i  4a.i 


.7  -hi   -3-Kl 


I.IOCl  —0.21(1  +23  19.6  -3l' 


I.IHf) 

01*03 

l.mi) 

o.m4 

1,170 

0.173 

1.157 

—0.161 

1.141 

0.149 

1.1-J] 

0.1  :w 

I.IOU 

0.1!M 

107il 

0.119 

1.057 

0.112 

I-U34 

—0,106 

1.01^ 

0.102 

0.!KK) 

0.11)0 

0.969 

0.099 

0.949 

O.IOO 

0,330 

-0,102 

■  'l  ■ 

?n 

s 

.  .|   ,   ,;  44 

+.11 

~1 

:.; 

tsa  -s 

li; 

^1 

5^ 

26.   -i 

K 

30'    'i 

ff, 

•i 

saj   i? 

m 

2 

t34i  -2V70 

-2 

34^     2!  & 

2 

2, 
1* 

^  -2 

"1 

-2 

0.912,  —0.105  -f-2!  40.6 

0.8UG'  0,110      --    -■- 

0.ii>«'  0,116      22  17.0 

0,M69|  0,123      aa31,7 

O.B57  I  0,130 ,    22  46,7 

o,«46l  — o.i3e:+a3  2,2 

0,H:i6|  0,148        ■"  "-" 

0,159 

0,B23  0.170      23  47.2 

0,S2U  0,301      25  17." 


+25 
S3  26.4 
^  29.3 
85  31.3 
25  32J> 
25  33,2 


O.MI 
0.361 

0JJS2 
0.404 
0,426 


_0.450 14-25  33.3 
0.475 '  25  33,0 
0500 1  Si  385 
0.525 1    25  31Ji 

-0550  +25  31.1 


AT  TIME  OF 


30 

-5 

-f! 

( 

h 

-V 

7 
7 

19 

7 

25 

-H 

-2fl 

» 

30 

n 

33 

-9 

-34 

SATELLITE   IV. 


Il873 


'Haj   6 


— 0.19C 
0.1  d3 
0.174 


-0,116 
0,100 
0,091 


+2§  4(1.5 
82  81.1 

21  55,5 


20  4tf.: 

81     8,! 

+81  37.! 


J*  4f,  - 

6    . 


Jul, 
Oct.    5 


0,874  - 
0,847 

0.B27 

o,ea4 


-0.103  H 
0.115 
0,133 

0.840 
0,276 

-0.316  H 

0.360 

0.407 
-0.45G  H 


roL!J; 

^5 
15  10 


SATURN'S  RING,  Ac. 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 


Washington 
Mean  Noon. 


a 

Oater 
Mivjor 
Axis. 


Jan.         0 

20 

Feb.        D 

March      1 

21 


34.18 
34.14 
34.42 


b 

Outer 

Minor 

Axis. 


// 


13.35 
12.97 
12.C8 


P 

Inclination  of 

Northern 

Semi-minor 

Axic  to  Circle 

of  Declination 

from  North 

to  East. 


-f-7  30.9 


April 

May 
June 


July 
Aug. 

Sept. 
Oct. 


Nov. 
Dec. 


10 
30 
20 
9 
29 

19 

8 

28 

17 

7 

27 
16 
6 
26 
31 


35.00 

12.51 

35.87 

12.49 

36.98 

12.63 

38.23 

12.92 

39.50 

13.36 

40.64 

13.90 

41.46 

14.46 

41.80 

14.93 

41.60 

15.20 

40.90 

15.22 

39.82 

14.98 

38.56 

14.53 

37.30 

13.95 

36.16 

13.31 

35.25 

12.66 

34.62 

12.03 

34.51 

11.89 

7 
/ 

7 

7 

/ 
7 
7 
7 
7 

7 

7 
7 
7 

7 

7 
7 
7 
7 
4-7 


32.4 
33.1 
32.9 
32.2 

31.4 
30.9 
31.0 
31.5 
32.3 

33.2 
33.6 
33.8 
33.8 
33.8 

33.9 
33.9 
33.4 
32.2 
31.8 


I 

Tho  Elevation 

of  the  Earth 

above  the 

Plane  of  the 

Ring. 


+22 
22 
21 
20 
20 


59.3 

18.3 

36.6 

56.9 
<^  >q 


I' 

The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

Ring. 


19  58.1 
19  45.2 

19  46.0 

20  0.1 
20  24.9 


+22  39.2 
22  30.0 
22  20.5 
22  10.8 
22    1.0 


21 
21 
21 
21 
21 


51.1 
41.0 
30.7 
20.3 
9.8 


u  u' 

Earth's  Longitude  from  Saturn 
counted  on  Plaiio  of  Ring 
from  tho  Ring's  As- 
cending Node  on 


Equator. 


20 
21 
21 
22 
.22 

21 
21 

21 

20 

+20 


55.6 

26.2 

50.8 

5.4 

7.9 

57.7 
35.4 

2.3 
20.3 

9.1 


20  59.1 
20  48.3 
20  37.3 
^20  26.2 
20  15.0 


20  3.6 
ID  52.1 
19  40.4 
19  28.6 
+19  25.7 


350  42 
a')3  12 
a55  31 

357  42 

359  28 

359  20 
•358  8 

358  33 

359  5 
3()0  0 

358  30 
356  0 
355  47 
355  3 

354  7 

355  34 

356  45 

358  32 

359  20 
358  54 


Ecliptic, 


307  43 

310  13 

312  32 

314  43 
316  29 

316  22 

315  10 

315  35 

316  7 

317  2 

315  32 

313  2 

312  49 

313  5 

311  9 

312  36 

313  47 

315  34 

316  22 
315  57 


Factors  which  are  to  be  multiplied  by  a  and  h  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring        =0.8801     log.  Factor=9.9445 
The  outer  ellipse  of  the  inner  Ring        =0.8599  "  =9.9344 

The  inner  ellipse  of  the  inner  Ring        =0.6650  **  =9.8228 

The  inner  ellipse  of  Bond's  dusky  Ring=0.5486  "  =9.7392 

NOTE.~The  sign  of  I  indicates  Trhether  the  visible  surface  of  the  Ring  is  northern  or  southern. 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


The  Tersed  Sines  of  their  Illaminated  Portions,  divided  by  their  Apparent  Diameters. 


1873. 


January 

March 

April 

May 


June 


1 

31 

2 

1 

1 

31 

30 


Venus. 


.730 
.618 
.473 
.256 
.010 
.181 
.408 


Mars. 


.906 

.903 
.923 
.971 
.999 
.948 
.889 


1873. 


July  30 

August  29 
September  28 
October  28 
November  27 
December  27 


Venus. 


.580 
.703 
.802 
.879 
.936 
.973 


Mors. 


.860 
.855 
.863 
.879 
.896 
.919 


iiMa*i 


PHENOMENA^  1873. 


4:85 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


tl     h     m 

Jan.      1     1    - 

1  9  37 

2  22  27 
5  4  :30 
5  17    5 

12  21  13 

12  23  IG 

13  IS  39 

15  2L  34 
17    0  38 

17  4  M 
20  22  23 
22  23  33 

26  19  42 

27  1  43 

27    5    0 

29  13    1 

31    1  42 

Feb.     1  11  51 

2    0  44 

9  22  31 

11  21  35 

14  8  43 

16  14  55 

18  2    ^ 

20  22  21 

22  3  52 

23  17  15 

26  16  18 

27  8  54 

Mar.     1  11  26 

1  14  58 

7  12    9 

7  14  45 

9  2  48 

10  21  10 

12  4  39 

17  17  26 

18  7  26 

19  19  44 

21  3  45 

22  12  12 

23  5  45 

26    5  40 

28  12  30 
28  23  48 

28  23  46 

29  -    - 

30  15  10 
April    5    7  58 

5  8  54 
7    0  10 


L 


o         / 

O  in  Perigee. 

6  9(L 9-f-3  31 

^I  stationary. 

9  greatest  elong.W.  23  12 

6^(L W-^  I  42 

0  wo 

c5  SC S— 356 

(J-2f<C :/-4  13 

5  inO 

D  <?0 

6  i€ ^-0  48 

8  So 

cSSC 54-244 

62l€ JJf-+-4    4 

5  in  Aphelion. 

6^h 5-122 

6  9  (L 94-4  52 

6W  € ^4-  1  26 

6  &<L S-354 

6S<L -2^—4    2 

S21Q 

5  greatest  Hel.  Lat.  S. 

6  i<L ^-+-0  31 

(J  5  O  Sup. 

9  greatest  elong.  E.  46  31 

6h€ >Z4-4  19 

6^€ 54-3  44 

6^9 tp  —  426 

6^€ y;4- 1  5 

6  9  <L 94-5  40 

9  in  Perihelion. 

6  &(L S— 4    1 

62i€ 21-^    3 

5  in  Perihelion. 

6  i<L ^4-18 

5  greatest  elon^.  E.  18  37 
0  enters  Y,  spring  com. 

^  stationnrv. 

5  greatest  Hel.  Lat  N. 

6h€ h4-435 

5  stationary. 

<J5<t iJ4-657 

9  greatest  HeL  Lat  N. 

6^<L tj;4-058 

9  at  greatest  brilliancy. 

<J9<r 9-H627 

6  §  O  Inf. 

6  &€ S— 4  13 

6Ji€ 2-4  14 


d   h  ID 

April  7  21  44 

13  14  10 

13  16  38 

14  23  53 

15  5  21 

16  18  8 

17  17  22 

19  14  27 

21  4  31 

21  19  8 

24  8  49 

25  4  17 

25  11  33 

26  21  30 

27  1  14 

May  2  17  17 

3  8  10 

4  8  22 

5  0  48 

•  10  5  32 

11  -  - 

11  8  17 

11  15  45 

12  11  45 

15  14  11 

16  20  27 

18  12  57 

19  10  54 

22  21  15 

23  13  46 

24  1  16 

24  8  27 

24  15  42 

25 

30  3  21 

31  21  15 

June  3  14  1 

6  4  7 

6  4  28 

8  3  54 

8  16  14 

10 

13  1  42 

18  11  27 

19  4  41 

20  16  6 

20  16  17 

25  17  11 

26  13  52 

27  15  56 

28  13  10 

30  11  25 

Q  stationary. 
9  stationary. 

6  i€ ^4-023 

Sin  8 

c5  WO 

21  stationary. 

5  stationary. 

6  h<L 124-4  46 

D  SO 
□  >Z  O 

(JSC 54-1  44 

5  in  Aphelion. 
6W  <L tj;4-0  52 

8  (?0 

6  9  € 9-4-628 

6  &€ S— 4  22 

5  greatest  elong.W.  26  37 

62l€ JJf-424 

(J  9  O  Inf. 

<J(JC ^— 141 

C  eclipsed,  vis.  at  Wash. 

<J  W  5 V-f-  1  27 

1^  stationary. 

5  greatest  Hel.  Lat  S. 

6h€ >z4-4  47 

(559 5  —  3  55 

(JWC V4-0  47 

6  9  <C 9-M47 

9  in  8 

(J5C 5— 110 

9  stationary. 

f  eclipsed,  invis.atWash. 
(C S  —  4  24 

^2t<L :y-428 

5  inQ 

6  i<L ^-^320 

^  stationary. 
5  in  Perihelion. 

({  5  O  Sup- 

9  greatest  brilliancy. 

6h<C h  4-  4  39 

5  greatest  Hel.  Lat  N. 

<jw<r tj;4-0  37 

6  9  <C 9- 2  50 

0  enters  £5i  summer  com. 
(JSC 5-2  35 

(J  S<t S— 4  22 

9  HI  Aphelion. 

621<L 21-  425 

0  in  Apogee. 
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PHENOMENA,  1873. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d       h     ui 

July     2  15  40 
3  21  43 

10  7  45 

11  23    8 

14  3    0 

15  15  26 

16  10  59 
19  19  50 

19  21  45 

20  14  36 

21  12    1 

22  3  32 

23  23  56 
25  14  55 
2(i    6  35 

28  14  18 

28  20  14 
31  18  45 

Aug.     1    5  15 
6  15    0 

11  13  26 

11  16    4 

12  14  10 
12  17  46 

18  11  3 
20    9  10 

20  22  48 

21  18  57 

23  0  37 

29  20  14 

29  21  29 

30  13  15 
Sept    2  22  51 

3  21  19 

4  3  9 
9  2  7 
9  14  26 

14  4  51 
14  10  42 
14  15  34 

16  17  47 

17  11  21 

19  18  51 

20  15  30 

22  6  27 

24  9  26 

27  14  15 

29  14  48 

30  6  31 


c5SS S-+-0  47 

6  i€ (?— 3  31 

6  h€ l2-h4  27 

giziQ 

9  greatest  eloug.W.  45  44 
^  greatest  ciong.E.  26  45 

6^  € q;  4-  0  21 

6  9  € 9  —  5   8 

9  greatest  Hel.  Lat.  S. 

8  >20 

$  in  Aphelion* 

<$SC 5-4  21 

<$  5  C g  —  8  19 

6  M<1 JJf— 4  14 

6  SO 

^  stationary. 
s)/  stationary. 

6h€ >i-h4  2l 

^  greatest  HeL  Lat.  S. 

6  5  O  Inf. 

6^  € V4-0    3 

6  9  € 9  —  5  47 

6  &€ 5-426 

(J5C 8-8    5 

^  stationary. 

621<L JJf-4    2 

6  iC <J— 0  52 

§  greatest  elong.W.  18    8 

6h€ l2-h4  24 

6210 

8  in  Perihelion. 

6^  € tp— 0  10 

<5  9  S 9-10 

9  in  a 

8  greatest  HeL  Lat  N. 
6  ^2i g-h0  54 

<J  6C 5  —  4  36 

6  9  € 9  —  5  10 

6  2t€ JJf-.3  49 

(J5<r 5  —  236 

O  inters  £!^autunm  com. 
<J  5  0  Sup. 

<5  <?<r ^-♦-057 

Hi  stationary. 

6h€ >l-h433 


(1         IX       III 

Oct      6  11  45 

7  22  24 

14    2  15 
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Dec. 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 
{North  Latiiudes  and  West  Longitudes  are  considered  as  positive.) 


Place. 


Abo, 
Albany, 
Allegheny, 
Altona, 
Ann  Arbor, 

Armagh,  . 
Athens, 
Berlin, 
Bilk,     .     . 
Bonn,   . 

Breslau,     . 
Brussels,   . 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Cape  of  Good  Hope, 


,  Chicago,    . 
Cincinnati, 
Christiania, 
Clinton,     . 

'  Copenhagen, 

Cracow,     . 
Dorpat, 
Dublin, 
Durham,    . 
Edinburgh, 

Florence,  . 

Geneva,     . 

Georgetown, 
,  Guttingen, 
I  Gotha,  . 

Greenwich, 
Hamburg, 
Hclsingfors 
Hudson,    . 
Kasan, 

KOnigsbcrg, 
Kremsmiinster, 
Lcipsic,     . 
Ley den,    . 

Liverpool, 
Madras,     . 
Mannheim, 
Markrce,  . 


Latitude. 


n 


60  26  56.8 
-42  39  49.5 
-40  27  36.0 
53  32  45.3 
■42  16  48.0 


--54  21  12.7 
--37  58  20.0 
--52  30  16.7 
--51  12  25.0 
-f-50  43  45.0 


51  6  56.5 
■50  51   10.7 

52  12  51.8 
42  22  48.1 
33  56     3.2 


Longitude 

from  WAAhington 

in  Time. 


m 


■41 
39 
■59 
■43 
55 


4-50 
--58 
--53 
--54 
--55 

--43 
--46 
--38 
--51 
--50 


50  1.0 
6  26.5 

54  43.7 
3  16.5 

41  13.6 

3  50.0 

22  47.0 

23  13.0 
46  6.4 
57  23.2 

46  40.8 

11  58.8 
54  26.2 
31  47.8 
56  37.5 


—  6  37  20.32 

—  0  13  12.87 
-1-  0  11  50.66 

—  5  47  58.54 
-I-  0  26  42.67 

—  4  41  36.92 

—  6  43  7.58 

—  6     1  47.77 

—  5  35  17.77 

—  5  36  36.02 


Longitude 

from  Wattbington 

in  DnyH. 


6  16  22.19 
5  25  41.29 

5  8  35.08 
0  23  41.54 

6  22     8.09 

0  42  14.26 
0  29  46.94 
5  51  e.6d 
0  6  35.08 
5  58  31.05 


—  6  28    2.80 

—  6  55    6.02 

—  4  42  50.39 

—  5     1  52.64 

—  4  55  29.34 

-f    :  V  ^^.•'  ? 

—  5  53  15.12  j 

—  5  32  49.24 
-f.  0    0     6.20 

—  5  47  58.49 

—  5  51     3.39 


--51  28  38.2 
--53  33  7.0 
--60  9  42.6 
--41  14  42.6 
--55  47  24.2 

--54  42  50.6  — 
--48  3  23.71  — 
--51  20  6.3  j  — 
--52    9  20.3  — 


—  58  12.39 

—  5  48     5.95 

—  6  48     \M2 
-f-  0  17  32.06 

—  H  24  41.14 


--53  24  47.7 
--13  4  9.2 
--49  29  12.9 
--54  10  31.8 


6  30  11.87 
6  4  45.03 
5  57  46.87 
5  26     8.57 


I^ngitndc 

from  Wjwiiington 

ill  Arc. 


4  56  12.31 
10  29  9.67 

5  42  3.06  I 
4  34  24.00  I 


—.2759296 
—.0091767 
4-.0082252 
—.2416498 
4-.0185494 

—.1955662 
—.2799488 
—.2512473 
—.2328^445 
—.2337502 

—.2613679 
—.2261723 
—.2142949 
—.0164530 
—.2653711 


■.0293317 
..0206822 
.2438274 
.0045727 
.2489703 

-.2694768 
.2882641 
.1964165 
.2096370 
.2052007 


—.2453139 
—.2311344 
-f-.0000718 
—.2416492 
—.2437892 

—.2140323 
—.2417355 
—.2833486 ' 
-f-.0121766 
—.3.^04761 

—.2709707 
—.2532990 
—.2484592 
—.226^1881 

— .20569R4 
—.4369175 
—.2375354 , 
—.1905556 


260  39  55.2 
356  41  47.0 

2  57  39.9 
273  0  21.9 

6  40  40.0 


289  35  46.2 
259  13  6.3 

269  33  3.4 
276  10  33.4 

275  50  59.7 

265  54  27.1 
278  34  40.7 
282  51  13.8 
354  4  36.9 
264  27  58.7 

10  33  33.9 

7  26  44.1 

272  13  19.6 
358  21  13.8 

270  22  14.3 

262  59  18.0 

256  13  29.7 
289  17  24.1 
284  31  50.4 
286  7  39.9 

271  41  13.2 

276  47  41.4 
0  1  33.0 

273  0  22.7 

272  14  9.2 

282  56  54.2 
272  58  30.M 

257  59  10.2 
4  23  0.9 

233  49  42.9 

262  27  2.0 
268  48  44.6 
270  33  17.0 
278  27  51.5 

28.->  53  5l.<) 
202  -42  35.0 
ti74  29  14.1 
291  24     0.0 


^ 
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Place. 


Marseilles, 
Milan,  .  . 
Modena,  . 
Moscow,    . 

Munich,     . 

• 

Naples, 
New  York, 

Nicolajew, 
Olmiitz,  . 
Oxford, 

Padua, 

Palermo,   . 

Paramatta, 

Paris,    .     . 
I  Philadelphia, 
I 

i  Prague, 
'  Pulkowa,  . 
I  Rome,  .     . 
I  San  Fernando 

Santiago,  . 

Senftenberg, 
Speyer,     . 
Stockholm, 
St.  Petersburg, 
Upsala, 

j  Utrecht,     . 
Vienna, 
Washington, 
Wilna, .     . 


Latitude. 


Longitude 

flrom  Washington 

in  Time. 


-43  17  49.0 

45  28    0.7 

44  38  52.8 

55  45  19.8 

-48  8  45.0 


--40  51  46.6 
--40  43  48.5 
--46  58  20.6 
^-49  35  43.0 
--51  45  35.5 


45  24     2.5 

-38  6  44.0 

■33  48  49.8 

48  50  11.0 

■39  57     7.5 

50  5  18.5 

■59  46  18.1 

41  53  53.7 

-36  27  45.0 

-33  26  42.0 

-50  5  10.1 

-49  18  55.4 

-59  20  33.8 

-59  56  29.7 

-59  51  31.5 


--50  5  10.5 
--48  12  35.5 
--38  53  38.8 
--54  50  59.1 


h     m       8 

5  29  40.55 
5  44  58.20 
5  51  55.53 
7  38  29.29 

5  54  38.00 

6  5  10.95 
0  12  15.47 

7  16  6.53 
6  17  15.43 
5    3    9.79 


Longitude 

from  Washington 

In  Day><. 


Longitnde 

from  Wu>hington 

in  Arc 


5 

6 


55 
1 


—15  12 

—  5  17 

—  07 


6 
7 
5 


5 

9 

58 


4  43 
0  25 


41.17 
37.00 
18.64 
33.02 
33.64 

53.52 
31.06 
8.53 
22.42 
30.00 


6  14  3.00 

5  41  58.00 

6  20  26.35 

7  9  25.87 
6  18  42.70 

5  28  43.67 

6  13  44.09 
0  0  0.00 
6  49  23.33 


-.2289415 
.2395625 
-.2443927 
-.3183946 
.2462731 

.2535990 
.0085124 
.3028534 
-.2619841 
-.2105300 

.2470043 
.2511227 
.6335491 
.2205211 
.0052505 

.2540917 
-.2982757 
.2487098 
.1967873 
.0177083 

.2597570 
.2374769 
.2641939 
.2982161 
-.2629942 

-.2282832 
.2595381 
.0000000 
-.2842978 


271.  4 
269  35 
131  55 
280  36 
358  6 


42.5 
45.0 
20.4 
44.7 
35.4 


268  31  37.2 
252  37  14.1 
270  27  52.1 
289  9  23.7 
353  37  30.0 

266  29  15.0 
274  30  30.0 

264  53  24.7 
252  38  32.0 

265  19  19.5 

277  49  5,0 

266  33  58.7 
0  0  0.0 

257  39  10.1 


277  34  51.8 
273  45  27.0 
272  1  7.1 
245  22  40.7  i 
271  20  30.0  I 

268  42  15.8 
356  56  8.0 
250  58  22.1 
265  41  8.6 
284  12  33.2 


The  authorities  for  these  positions  are  given  in  the  volumes  for  1871  and  1872. 

By  a  more  recent  telegraph  determination,  made  by  the  United  StcUQs  Coast  Survey  in 
1867,  Cambridge,  Mass.,  is  East  of  Washington  0^  23"  41^.08,  instead  of  0^»  23"  41».54. 

The  correction,  therefore,  to  be  applied  to  the  longitudes  of  the  preceding  table, 
except  those  of  Albany,  Cincinnati,  Georgetown,  Hudson,  New  York,  Philadelphia,  and 
Washington,  is -(-08.46=+ 0^.0000053 =-(-6'^9. 


ON  THE  ARRANGEMENT  AND   USE  OF  THE  TABLES  IN 

THIS  EPHEMERIS. 


This  Epheineri-j  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  therefore  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astrono3IERS,  on  this  continent  particu- 
larly, and  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephcmeris  of  the  sun  and  moon;  the  distances  of  the  moon  from 
the  centres  of  the  sun  and  the  four  most  conspicuous  planets,  and  from  certain  Fixed 
Stars;  the  Ephcmeris  of  the  planets  Venus,  Mars,  Jupiter,  and  Saturn;  and  the  Mean 
Places  of  198  principal  Fixed  Stars  for  the  bcfrinning  of  the  year  1873. 

Time. — Astronomers  make  use  of  several  dillcrent  kinds  of  time  ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properl}-  precedes  an 
explanation  of  the  uses  of  the  Ephcmeris. 

Sidereal  Time. — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  tlie  Sidereal  Time.     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
houre.  The  sidereal  hours  are  counted  from  0  to  21,  conmiencing  with  the  instant  of  the 
pas.sage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  iix'ed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  hi  common  use  might  therefore  be  called  Apparent  Sidereal  Time;  and 
Mean  Sidereal  Time  would  be  that  reckoned  Irom  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2^.o  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time. — Solar  Tinu;  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  tlie  meridian  an* 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  thai 
the  sun^s  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  tlie  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  called  a  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
J^ean  Sun;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use,  and  chronometei-s  useil 
by  Navigators,  are  regulated  to  wean  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  apparent  and  tnean  time  is  called  the  Equation  of  Time.  By 
means  of  it  we  pass  from  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
bo  given,  the  tnean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  apparent  time  is  obt^iincd  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Daif. — The  civil  day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-fom'  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  ixM^koned  from 
0  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each ;  the  fii*st  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomical  day  commonc<»s  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  .  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  apparent^  or  mean,  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civil,  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last 
part  of  the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2^  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2^  P.  M., 
civil  time,  is  slIsO  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  thne 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  be  expressed  in  time,  and,  when  it  is  west,  added  to  the  local  time,  or, 
when  it  is  east,  subtracted  from  the  local  time,  the  result  is  the  c^ixesponding  Greenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greenwich  astronomical  time, 
which  ordinarily  is  required  for  the  use  of  this  Part  of  the  Ephemeris. 

The  Calendar. — ^The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  wliich  the  contents  are  as  follows ; 

Page  I.,  contains  the  Apparent  Bight  Ascension  and  Declination  of  the  Sun  and  the 
Equation  of  Time  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hoars 
and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sub- 
tracting it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing, 
we  obtain  the  value  of  the  quantity  for  a  given  Greenwich  apparent  tifne.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  great 
accuracy  is  required,  should  be  first  interpolated  for  Jid{f  the  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  appai'ent  time,  or  time  after  Greenwich  apparent  noon  j — if  east,  it  is  time 
b^ore  Greenwich  apparent  noon; — ^and  may  be  employed  in  reducing  the  quantities  on  this 
page  to  apparent  noon  at  any  place. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  Local  Apparent 
Noon,  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun 
is  the  error  of  the  clock  on  sidereal  time. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun's  declination  be  required  at  noon  of 
July  3d,  1873,  in  longitude  146°  4'  W.,or  +  9^  44*"  16«.     We  first  find— 

For  July  3d,  at  Greenwich  apparent  noon,  O*^  declination 

The  diff.  for  1  hour,  — 12".i«,  multiplied  by  9,  is 
The  proportional  part  for  30™  =    J^^, 
t(  II  it      12°^=  4^, 

u  u  u        15-    =    I  of  2«n 

The  sum  to  be  subtracted, 

The  sun's  declination  required, 

The  longitude  9»»  AA^  16»  =  9»»  44'».27  =  9^.738 ;  ond  12".38  x  9-738  =  120".56=:2' 0".56;  which 
is  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146**  4'  E.,  the  reduction,  2'  (V^S,  should  be  added,  and  the  resulting 
declination  becomes  22°  59^  17^^3  N. 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4**  52™ 
(or  half  the  longitude)  after  noon  for  the  west  longitude,  or  for  4^  52™  before  noon  for  the 
east  longitude.  This  will  give,  in  the  first  case,  the  hourly  difference  12^^58,  and  the 
resulting  declination  22°  55^  14'^3  N. ;  and,  in  the  second  case,  the  hourly  difference 
12'M8,  and  the  declination  22°  59'  15'^4  N. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditcii's  American  Practical 
Navigator, 

The  Equation  of  Time^  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  tlie  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  I.  the  equation  of  time  is 
also  the  mean  time  of  apparent  noon. 

On  page  I.  are  also  given  the  Sun's  Semidiameter^  which  Ls  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  tJie  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun's  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
the  Jirst^  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second^  or 
eastern,  limb. 

Page  XL  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  tlie  Sun^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  Tho 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  half  the  Greenwich  time,  when  great  precision  is  required. 
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The  Right  Ascension  and  Declination  on  pages  I.  and  11.  are  affected  by  Aberration^ 
and  therefore  denote  the  apparent  position  of  the  f.nie  sun.  Page  II.  is  more  conveniently 
ised  when  tlie  int'an  time  is  known.  This  is  the  casd  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  can  bo  reduced  to  mean  noon  of  any  place  by  interpolating  for 
rhe  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  suifs  decliujiiion  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
rhe  SLurs  azimuth  a:ui  ampliUide,  from  observations  of  the  sun. 

The  (Equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude*  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  he  applied  to  mean  time  to  obtiiin  the  apparent  time. 

As  given  on  page  II.,  the  equation  when  additive  is  the  apparent  time  of  mean  noon; 
and  in  general  it  is  the  hour  imgle  of  the  /n/e  sun  at  the  instant  of  mean  noon. 

Th(?  Sidereal  Time  of  Mean  Noon  is  also  the  RiirJit  Ascension  of  the  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  {)''.H5()5;  or  by  Table  Hi.  in  the  appendix  of  the  American  Ephcmeris  for 
redncina  intervals  of  mean  solar  to  sidereal  time.  Table  LI.  of  Bowditch's  Navigator 
mav  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  tht?  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  usefid  in  converting  solar  time  to  sidereal  time.  Jf  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  is  also  used  in  converting  sidereal  lime  to  mean  time, 
by  lirst  reducing  it  for  the  longitude  of  the  place.  Subtracting  the  reduced  value  from  the 
given  sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this 
the  corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  11.  of 
the  American  Ephemeris^  or  Table  Lll.  of  Bowditch's  Navigator^  will  give  the  mean  lime 
required.  This  reduction  may  also  be  found  by  multiplying  9'.8296  hy  the  houi*s  and  parls 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : — 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1873,  July  5, 
6**  12»"  13"  A.  M.  mean  time  at  a  place  whose  longitude  is  118°  W  E. 

b     m     • 
The  local  astronomical  mean  time  is  July  4,  Id  12  13 

The  longitude  in  time,  —    7  52  56 

The  Greenwich  mean  time,  July  4,  10  19  17 

or  July  4,  10.3214 

Sun's  R.  A.  Equation  of  time. 

h     m     H  m      K 

July.  4,  A'oony  6  54  20.79  July  4,  J^oon^  4    5.42  Subtractiva. 

H.  D.  KK209  X  10.3214     -f-     1  46.30  H.  D.  +  0-.443  X  10.3214  =  +  4.57 


G  56    7.09  4    9.09 

If  greater  precision  is  required,  the  hourly  differences  interpolated  to  5^k2,  or  10".296  for  the  right 

ascension,  and  0^.440  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  subtractice  from  mean  time.     Its  reduction  could  have  been 

found  by  Table  VI.  A.  of  Bowditcii's  JVari gator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  lime,  we  have — 

h     m     « 
July  4,  jXoonj  the  11.  A.  of  the  mean  sun  is  6  50  15.37 

Add  the  II.  D.  9^^505  x  10.3214,  or  4-     1  41.73 

Add  the  local  astronomical  mean  time  IB  12  13.00 


The  required  sidereal  time  is,  (rejecting  24^,)  I     4  10.10 

The  reduction  1™  41*.73  could  have  been  found  in  Table  III.  corresponding  to  the  Greonvvic-b  niOJiii 
time,  10»»  19"  17*.     By  Table  LI.  of  Bowditcm's  Navigator,  the  reduction  is  1'"  41".7. 
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3.   1873,  July  5,  A.  M.,  al  a  place;  whose  lougiliide  is  118°  14'  E.,  suppose  the  sidereal 
time  10  be  1^**  4"^  10*.10,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  July  4;   the  longitude  in  time  — 7'»  52™  50%  or  —  7i>.y82. 

July  4,  the  r.idcrcnl  time  of  Greenwich  mean  noon  is  (i  51)  15.1^7 

The  il.  D.  !)\^5(i5  x  (—  7.H>2),  or  the  red.  for  7'>  52'"  5(5^  in  Table  III.     —     1   17.6!) 

The  sidereal  time  of  lo(;al  noon,  G  A'i  57.(iH 

The  tfivj'n  iMdorenl  time -f-''-*'S  -•'>     4  10.10 


Subtracting  the  tirbt  tVoni  the  second  gives  the  sidereal  interval  from  noon     18  15  ]2.42=l8^.2o4 
—  lV..HOi>(j  X  lfcl.254,  or  the* red.  for  IH^  15'«  12*  in  Table  II.,  —     2  511.42 


The  required  astronomical  mean  time,  July  4,  18  12  13.00 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Distance  from  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given 
in  two  cohimns,  headed  ?.  and  //;  /  representing  the  sun's  longitude  counted  Ironi  the  true 
equinox  of  the  date ;  and  A'  the  same  coordiniate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  diflerences  enables  the  computer  to  oh:ain 
the  sun''s  longitude  for  any  hour  from  noon.  The  hourly  difrerences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III.  contains  the  Mean  Time  of  Sidereal  ()'',  or  24'' — ihe  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  diflertinee, — 9 '.829(5. 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time,  or  approximately,  from  Table  LIL 
of  BowDiTcii's  Navigator, 

This  column  is  used  in  converting  sidereal  time  to  mean  time.  As  an  illustration  let 
us  take  E.\ample  3*  above. 

h     m      s 
July  4,  the  mean  time  of  Greenwich  sidereal  Oi>  is  17    (i  55.93 

The  H.  D.  —  !)\H296  X  (—  7.8.'<2),  or  the  red.  for  long.,  Table  II.,      +     1  17.48 

The  mean  time  of  local  sid.  0^,  17     ti  13.41 

Add  the  given  sidereal  time,  1     4  10.I0  =  1'».070 


The  sum  is  1«  12  23.51 

—  l>*.«2i?6  X  1.070,  or  the  red.  for  1»'  44™  lO*  in  Table  II.,  —         10.51 


The  required  astronomical  mean  time,  July  4,  18  12  13.00 

It  was  readily  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  0'"  and  the 
given  sidereal  time  would  be  less  than  24^'.  Were  it  more  than  24^%  the  mean  time  of 
sidereal  0'*  should  be  taken  out  for  July  3,  that  is  the  preceding  astronomical  day. 

Page  IV.  contains  the  Moon^s  Scmidiameter  and  Equatorial  Horizontal  Parallax  for 
every  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  Horizontal 
Parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
lO  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun's  declination  and  the  e(pia- 
tion  of  time  in  the  preceding  examples.  The  sign  plus  or  minus  (-f  or  — )  prefi.xed  to  ihe 
hourly  difTerences,  shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  scmidiameter  mav  be  readily  found  bv  njultinlvin  '  the 
reduction  of  the  horizontal  parallax  by  0.273.  It  also  may  be  obtained  from  Table  XI.  of 
BowDiTCif  s  Navigator,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  scmidiameter  of  the  moon  is  to  be  taken  out  for  1873,  April  1,  0*>  P.  M.  iireen- 
wich  mean  time,  we  see  that  the  diiTerencc  of  the  semidiameters  at  noon  and  midnight  of  April  1  \^ 
7".:< ;  then  as  12'»  :  yi'  =  7".3  :  5".5 

w*Mch  is  tho  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  io 
d'CT€nsin^.     The  moon*H  semidiameter  then,  for  April  1,  U^,  is  15'  3l)".G  —  5".5,  or  15'  :V4"  1. 
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The  moon's  seuiidiameter  and  borizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  bo  first  interpolated 
for  Jmlf  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a. correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moan^s  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  ditierences  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  from  BowDixcn's  Table  XXVIII.  by  simple  inspection.  The  last  column  of 
this  page  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  davs. 

Pages  V.  to  XII.,  inclusive,  contain  the  Moon^s  Bight  Ascensiati  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences 
for  one  minute^  which  are  also  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  bo  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken 
directly  from  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  turned 
into  time,  to  the  local  mean  time  of  the  observer.  Each  is  taken  out  for  the  day  and  hour 
of  the  Greenwich  mean  time  j  the  diff,  for  1"*  multiplied  by  the  minutes  and  parts  of  a 
minute  of  the  Greenwich  time;  and  the  product  added  to,  or  subtracted  from,  the  quantity^ 
according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1873,  Jul}'  7, 
15^  15™  20®,  astronomical  mean  time  at  Greenwich : 

Right  Ascension.  Declination 

h     m     8  o       /      // 

July  7,  lib  17    3  50.60  24  57     1.8  S. 

DifT.  2».5162  X  15.333  =  +  38.58  6'M54  x  15.333-  =     1  34.4  S. 


July  7,  l^y^  15»n  20-  17    4  29.18  24  58  36.2  S. 

The  differences  interpolated  for  7'n.67  =  0^.13  are  for  the  right  ascension  2».5172,  and  for  the  decli- 
nation 16'M34,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Plmses  of  tlie  Moon  and  the  dates  of  the  Moon^s' Perigee  and 
ApogeCf  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII.  to  XVIII.,  inclusive,  contain  the  Lunar  Distances,  or  the  angular  distances 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  certain 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
astronomical.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date ;  and  the  columns  arc  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  tile  earth's  surface  having  measured  a  Lunar  Distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared" it  from  the 
eifectsof  refraction  and  parallax,  finds  the  true,  ov  geocentric,  distance.  With  this  distance 
and  the  distances  in  the  Ephcmeris  of  the  same  bodies  on  the  same  day,  the  Greenwich 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  two 
successive  distances  the  logarithm  of  the  seconds  of  time  in  which  tJie  distance  cluxnges  1", 
or,  as  it  is  usually  called,  the  proportionul  logarithm  of  tlie  difference.  It  is  given  for  tho 
middle  instant  of  the  two  dates  between  which  it  is  placed. 
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For  computing  the  Greentcich  time  we  have  the  following  rule : 

Find  in  the  Almanac  the  two  distxinces  between  which  the  true  distance  falls  j  take  out  the 
nearest  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L,  ofJDiff,  between  them : 

Find  the  difFerencoJ[)etwecn  the  true  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  proportional  logarithm  of  this  diiference  subtract  the  P.  L.  of  Diff.  taken  from 
the  Almanac: 

The  result  is  the  xyroportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used;  to 
be  stibtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Or,  wo  may  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac 
distances  to  the  P.  X.  of  Biff,  of  the  Almanac ;  and  the  sum  will  be  the  common  logarithm 
of  the  coiTCction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms 
qf  smaU  Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  opera- 
tion of  reducing  degrees  (or  hoars)  and  minutes  to  seconds,  and  the  revt*rse. 

As  the  P.  L.  of  Biff,  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  suificiently  exact.  To  correct  it  for  such  variation,  or  2d  differ- 
ence^ take  the  difference  between  the  P.  L,  of  Biff,  used  and  the  one  which  follows  it  in  the 
Ephemcris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  coiTcction  of  the  Greenwich  time  already  found,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  approximate  Greenwich  time  if  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  to  be 
subtracted  if  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
error  and  rate  of  a  'previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
carefally  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
bo  tolerablv  we;l  ascertained. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

Afl  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  in  1^7:^ 
Jan.  6,  about  16*^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
a  Tauri  {Aldeharan)  is  35°  17'  4:V' : 

U  I         It 

Corrected  distance,  35  17  43 

Distance  in  the  Ephemcris,  Jan.  G,  15ii  0"^  0"  35  52  31  P.  L.         .26::0 

DiiTcrencc, 

Time  from  15i»  {afUr) 

Corr.  for  9A  Diff.,  Table  I., 


34  4d            P.  L. 
P.  L. 
Diff.  of  P.  Logs. 

.7137 

+  1     4  30 

.4457 

—              5 

+    ID 

Greenwich  Mean  Time,  Jan.  6  16    4  25 

By  a  Table  of  common  logarithms,  or  a  Table  oriogarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus : 

P.  L.  frem  Ephemeris,  0.26SO 

Diff.  of  distances,  34'  48"  =  2088"  log    3.3197 

Red.  of  Greenwich  time,  -f-  1»»  4™  30»  =  3870*  log    3.5877 

the  result  being  the  same  as  by  the  previous  method 
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Pages  218  to  241,  inclusive,  contain  the  Ephemcridos  of  the  four  principal  planets,  Venus, 
Mars,  Jupit(M*,  and  Saturn.  The  Ephemeris  of  each  consists  of  its  apparent  right  ascension 
imd  dcflinatio)!^  iiud  their  eariations  in  one  hour,  iov  each  Greenwich  mean  noon;  the 
mean  time  of  nuridian  passage;  and,  at  the  bottom  of  the  pajrc,  the  semidiatncter  and 
horizontal  parallax. 

N'orlh  cItM'linatioii:.  are  luarUcd  -}-,  f outh  declinations  — .  -f-  prctixetJ  to  the  Jiouily  chungc  of 
declination  of  tlio  run,  moon,  or  a  planet,  indicates  that  north  declinations  are  increasing,  and  j4»ulli 
dcclinationti  are  decroaying;  — indicates  that  north  declinations  arc  decreasing,  south  dfriinations 
increai^ing. 

The  right  ascension  and  declination  ar(^  needed  in  all  observations  of  the  planet  for  time, 
latitude,  or  azimuth.  Th(;  mode  of  reducing  them  to  any  instant  of  Greenwicii  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passa<»o 
across  any  meridian  can  he  found  by  dividing  the  daily  difTerencc  by  2-1,  and  •jsin<T  the 
hourly  diflcrence  thus  obtained,  as  in  the  case  of  the  moon;  or,  the  reduction  can  be  found 
by  the  propcnlion:  iVs  24''  (or  360^)  is  to  the  longitude*,  so  is  the  daily  difference  lo  the 
reduction  required. 

Pages  242  to  2 11  contain  the  Su^'s  Rectangular  Coordinates  referred  to  the  equator 
and  equinox  of  the  <late.  They  wore  employed  in  computing  the  Ephemeris  of  the  Planets. 
The  day  (>f  the  year,  or  number  of  days  from  January  0,  is  also  given. 

Pages  215  to  218  contain  the  Moon's  trnie  Longitude  and  Latitude  for  each  (Treenwich 
mean  noun  and  midnight.  The  right  ascensions  and  declinations  of  the  moon  have  been 
computed  from  them. 

Pages  2()1  to  264  contain  the  Mean  Places,  with  theiy  annual  variations,  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1873.  North  declinations  are 
marked  -|-  ?  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  From 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  C'  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  11.,  (disregarding  seconds;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  in  observations  of  it 
for  time,  latitude,  or  azimuth.  The  mean  places  arc  sufficiently  accurate  for  most  obser- 
vations at  sea ;  but  for  more  exact  observations,  the  apparent  places  given  in  the  larger 
Ephemeris  should  be  used. 
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THE  ASTRONOMICAL  PART. 


Tli*.«?  part  is  adapted  to  the  meridian  of  Washington  ;  and  Washington  time,  astronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
to  be  +  5»'  8"»  12*. 

Obliquity  of  the  Ecliptic,  <J-c.,  page  250. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity,  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse  ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  Suh*s 
Aberration,  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  Ephe- 
mcris,  to  obtain  its  apparent  longitude;  the  Smi^s  Horizontal  Parallax;  and  the  Mean  Lon* 
gitude  of  the  Moon's  Ascending  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  tlie  year ; 
the  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solai*  day,  and  the  daily  motion  of  the  moon's  node  in  longitude. 

Fixed  Stars. — Pages  251-259  contain  for  each  mean  midnight  the  logarithms  of  A,  B, 
C,  D,  also/,  G,  H,  t,  and  logarithms  of  g,  h,  and  t,  (following  Bessel's  notation),  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulas  from  which  they  are  derived,  and  those  in  which  they  are  used,  are  given 
on  page  260.  The  coefficients  are  those  of  Peters  and  Struve.  For  terms  in  right 
ascension,  except  the  small  terms  at  bottom  of  page  260,  they  are  expressed  in  time. 

The  first  set  of  quantities  require  for  tlie  star  the  logarithms  of  a,  b,  c,  d,  of,  J/,  &,  d\ 
which  arc  to  be  found  in  the  Star  Catalogues.  The  other  set  require  no  other  star  con- 
stants than  the  right  ascensions  and  declinations,  f  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  t^ibles  of  sines,  &c.,  which  have  the  argument  in  time. 

Tables  IV.,  V.,  and  VI.,  in  tl^3  Appendix,  give  corrections  of  the  apparent  places  of 
several  circumjtolar  stars,  and  of  the  quantities  A  and  B  for  small  terms  of  nutation. 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductions  with  the  time  constants  and  the  mean 
right  ascension  and  declination  at  the  date,  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a, 
A,r,&c.,  reduced  to  the  date),  and  add  duchofthe  following  terms  ns  may  be  of  sufficient  magnitude: 


tan  (J 


In  Right  Jiscension. 

-H)-.0<)«H)03    r-  sin  a  } 
— 0«.00U14ll    7- cos  a  5 

— O.0000650  7-  sin  2  a 
-f-0«.0<)00103  sin  Ji  ft  cos  2  a  V  tan- 
— 0-.0OO0I07  cos  2  ft  sin  2  a 

+0«.0(K)C620  sin  2  Q  cos  2  a 
— (K0OOC62»<i  cos  2  O  sin  2 

H-O.0000513  sin  (O  +  ft)  cos  2  « 
— 0».0000507  cos  (O  +  ft )  sin  2a 
H-0-.0000007  sin  (©  —  ft)  cos 2a 
— 0".00O0053  cos  (O  —  ft )  sin  *-i « 


:| 


sec-  r5 


tan  (Tsecr) 


In  Declination. 

-f  0''.«>CM)l>75  7-sinia 

—  0".0(X)023cos2ft 

—  0".(K)(K>8t)  ros  2  ft  cos  2  a 

—  0". 000077  sin  2  ft  sin  2  a 
4-  0''.000040  ros  2  © 

—  0".000467  cos  2  O  cos  2  a 

—  0".000465  sin  2  ©  sin  2  a 

—  0".O0O04  cos  (©  4- ft) 

—  0".(M)03-^cos(O-f  ft)cos2a 

—  0''.000:W8in  (©  + ft)«''n  2a 

—  0''.000:Wco3  (©  —  ft) 

—  0".00004  cos  (©  —  ft )  cos  2  tf 

—  0".00007sin  (©  —  ft)  sin  2  a 


Ann  S 


*'Bin  S  tan  6 


Pages  261-264  contain  the  mean  places  and  annual  variations  of  198  Fixed  Stars  for 

1R73,  Jan.  0*— .438,  or  the  instant  when  the  sun's  mean  longitude  is  280*.     r  on  the 

preceding  pages  is  reckoned  from  the  same  epoch.     Stars  within  25®  of  cither  pOlo  ore 

designated  by  a  •. 
63 
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The  apparent  places  of  a,  d,  and  X  Ursac  Mlnoris,  and  of  51  Cephei,  arc  given  on  pages 
265-276  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2 (Ci  as  well  as  other  small  terms  on  pages  260  and  497,  so  far  as  they  were  of  sufRcicnt 
importance. 

The  apparent  places  of  the  remaining  194  stars  follow  on  pages  277-325  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  ten  times 
♦  heir  daily  motion  at  transit ;  and  include  all  terms  of  the  preceding  formulc  exceeding 
0*.003  in  right  ascension,  or  (V'.OS  in  declination,  except  those  which  depend  on  2  <C  and 
<C — 7^.     The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Epliemeris, — Pages  326-331  contain  the  Apparent  Right  Ascension  and  Decline' 
tion  of  the  Sun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time;  the  Sun's  Semidiamcter  and  the  Sidereal  Time  of  its  passing  tite  Meridian; 
and  the  Sidereal  Time  of  Mean  Noon,  The  explanation  of  tlicse  quantities  and  their  use 
has  already  been  given  on  pages  490-492. 

The  Sun's  Horizontal  Parallax  is  on  page  250. 

Moon  Culminations, — Pages  332-334  contain  the  mean  solar  time  of  the  Upper  Transil 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredtlis  of  a  minute,  the  difference 
(OT  one  liour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  given  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifth  column  indi- 
cate the  four  Stahs  in  the  list  of  Moon  Culminating  Stars^  pages  335-338,  tlte  two  pre* 
ceding  and  the  two  next  following  the  moon,  proper  to  be  observed  with  the  moon  at  each 
transit  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman  numerals  in  the  last 
column. 

The  time  of  tran^t  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  AaZf  that  of  the  given  place.  With  this  time,  reduced 
to  Greenwich  time,  the  moon's  right  ascension  can  be  taken  froni  the  Lunar  Ephemeris, 
pages  V-XII  of  each  month,  as  in  the  example  on  page  494.  If  greater  precision  is  re. 
quired,  or  the  place  is  more  than  six  hours  from  Washington,  we  may  from  the  right  ascen- 
sion thus  obtained,  which  is  nearly  the  heal  sidereal  time,  find  the  local  mean  time  (as  on 
page  493)  more  accurately  than  before,  and  thence  the  Greenwich  mean  timcy  and  with 
this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  April  17,  1873,  at  Calcutta,  in. longitude 

E.  from  Washington,  IJ^*  1»32« =11^0255 =0*.4594. 
E.  from  Greenwich,  5^»  53"  20». 

Transit  at  Washington,  (p.  333) i^pril  17,  16  3^86 

Hourly  motion,      ^ —  11.025X3>.466»    —27.19 

Transit  at  Calcutta,    .    .    • April  17,  16    7.67 

Longitude  from  Greenwich —     5  53.33 

Greenwich  mean  time April  17,  10  14.34 

April  17, 10»»  (p.  64),  Moon'a  R.  A 17  5?  29.65 

Diff.  fori™ 2>a>121  X  14.34  »  + 36.08 

April  17, 10»»  14«.34,  Moon's  R.  A 17  52    5.67 

Sid.  time  of  semidiam.  passing,  (p.  332) -(-    ]  13.71 

R.  A.  of  II,  or  bright  limb,  at  it»  transit  at  Calcutta 17  53  19.38 

The  approximate  Declination  is  —  26^  22'. 

The  above  hourly  motioo,  2bd.466  is  found  by  interpolating  back  0^^230  from  that  giveu  on  p.  333i; 
and  9*^189>  the  change  of  right  ascension  in  1°>,  by  interpolating  T^fonoard  of  that  giTvn  os  p.  61  ft^r 
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April  17,  1(M>.  The  time  of  semidiameter  passing  the  meridian  is  interpolated  back  (M.459  from  that 
given  on  p.  332,  and  is  added  to  the  right  ascension  of  the  centre,  since  the  bright  limb  is  II.,  or  the 
following  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  moon's  centre  agrees  with 
that  otc^ted  above. 

Moon  Culminating  Stars^  pages  335-338. — The  tnean  places,  with  their  annual  varia- 
tions, of  174  stars  near  the  moon's  path  are  given  for  the  beginning  of  the  fictitious  year 
(1873,  Jan.  0^ — .438).  The  names  of  35  of  them,  whose  apparent  places  are  given  in 
the  Ephcmcris  of  the  Fixed  Stars^  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formulae  on 
pages  251-260.     To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  133 
xSagittarii,  one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  the  17th  April,  be 
required  at  its  transit  of  that  date  at  Calcutta. 

Tho  Washington  mean  time  of  the  transit  at  Calcutta  is  April  16,  23)^2,  or  li^Si=:Q^A7  oAer  mid- 
night of  April  16.    The  quantities  from  page  251,  or  page  255,  are  to  be  taken  out  for  this  time. 

1st  Method. 


(Star  Tables) 

log  a       0.569              log  6       7.445  n 

logc       7.812 

log  d       8.867  » 

(p.  251) 

logj?      7.4  ID  n            logB     0.744 

It 

log  C      1.220  n 

log  D      0.97811 

(Star  Tables) 

log  a'      0.245              log  6'      9.1K)8 

lege'      8.568 » 

log  d'      8.57711 

log.^a    7.988  It           log  B&  8.189 

log  Ce   9.032  n 

logZ><i   9.845 

log  A  a'  7.664  n           log  B  bf  0.742 

n 

log  Ce'  9.788 

logZ><i'  9.555 

(p.  336)               a  ^  18  2?   8.00 

d  »  — 

25  29  23.4 

^fl=       —    0.010 

jfa'=r 

—  0.01 

B6=       +    0.0*15 

Bbf^ 

—  5a>2 

Ce^       —    0.108 

Cc'  = 

+  0,61 

X)d=       +    0.700 

Dd'= 

+  0.36 

£=       —    0.003 

/  =  - 

-0"i»r/i'« 

—  0.07 

^«=  +  0-.001     Tfi^              0.000 

Apparent  Plaee^  a'  =  18  20    8.59 

d'*=-. 

23  29  28.0 

2d  Method. 

(p.  336)       a  » 18  20.1 

6 

s~23  S9.4 

k                  M 

(p.  255)      C  =  17  57.6 

G  +  a 

=  12  17.7=184  25 

"         H=16    0.8 

H+a 

=  10  20.9=155  13 

'oglV 

8.8239             log  tV 

8.8239 

a    = 

n    m     i 
18  20    8.00 

log^ 

0.7444              log  h 

li2818 

/  = 

—  0,011 

1.8in(0  +  a)     8.8»74»           1.8in(ff4-a) 

9.6223 

(?)= 

+  0.014 

1.  tan  d 

9.6783  n           1.  sec  6 

9 

0.0445 

{*)= 

+  0.592 

log  (g) 

8.1340              log  (A) 

9.7725 

T/<  = 

0.000 

Apparent  Right  Ascension a'    =     18  20    8i>9 


log  5^ 

1.  cos  (G  +  a) 

log  (g') 
logi 

1.  cos  J 
log  (i) 


0.7444 
9.9987  n 
0.7431  It 
U.tio74  n 
9.9555 
0.81 29  n 


log  A 

1.  cos  (//+a) 
1.  sin  J 
log  (A') 


1J3818 
0.9580  It 
9,6338  fi 
0.8736 


6     = 

(A')  = 
(0  = 


o     /    // 
—  25  29  23.4 

—  5.53 
+  7,47 

—  6.50 

—  0,07 


Apparent  Declination d'     ^s  -.  25  29  28.0 

The  MooN^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midnight  are  on  pages  33^-342.*  In  the  moon's  Ephcmeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instants  for  which  they  arc  given.  The  hourly  change  of 
semidiameter  is  equal  to  .2723  times  tliat  of  the  horizontal  parallax. 

*  For  eclipses  and  occultations,  Borcbhaiwt*!  value  ef  the  ■emidiemeteri  wiikii  ie  8"i»  lets,  it 
preferred. 
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The  tim<.»s  of  the  MooiCs  Phases^  Apogee^  Perigee^  and  greatest  lAbration^  are  given  on 
page  843 ;  and  the  position  of  the  MooiCs  Equator  and  the  Moon's  mean  longitude  on 
page  344;  and  a  Table  for  computing  the  Lihration  of  the  Moon  on  page  345. 

The  Ephcmcridcs  of  the  seven  principal  Planets  (pages  346-387)  are  given  both  for 
mean  noon  and  the  time  of  transit.  The  hourly  differences  are  also  given  for  the  same 
instants.     Third  diflcrcnces  vvcrc  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiamctcrs  and  Sidereal  Times  of  tlie  Semi^ 
diameters  passing  the  Meridian  arc  on  pages  388  and  389. 

The  Sun's  Co!Jrdinales  (pages  390—401)  arc  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year  (Jan.  0^0).  In  the  c:ise  of  the  rectangular  coordinates,  only 
the  last  four  decimals  arc  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  tlie  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  d.ite.  The  reduction  to  the  mean  ecliptic  of  Jan.  0.  is  -f-  0''.488  r  sin 
(O  -f- 187°),  in  which  r  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Coordinates  of  the  Planets  (pages  402-409)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,  or  1872, 

July  25. 

K-  .  .  k^  k'  k^ 

The  columns ;  j:,  dec,  contain  the  quantities  —  1600  m—  a;,  —  1600  m  —  y, — 1600  m  -s, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  it*  the 
unit  of  attractive  force  in  the  solar  system,  or  log  k  =  8.2355814. 

Page  409  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  include  the  motions  of  the  ecliptic  and  equinox. 

The  Heliocentric  Coordinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses, — Pages  410-416  contain  the  elements  necessary  for  computation  and  the  prin* 
cipal  phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  ore 
2^'.5,  and  those  of  the  sun  2^^2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places,  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian  ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To,  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formulae : 

Let  f  =  the  latitude  of  the  place,  -f-  when  nortli, 

X  s  its  longitude  from  Washington,  -f-  when  west, 
(BesseL)     log  e=8.9 12205,         log  (1  —  c*)  =9.99709 16,        sin  ;f =c  sin  s?, 

/i=sec  /  cos  ^,  A:=(l  —  (^)  sec  ^  sin  ^, 

a=:A  —  h  sin  (/x  —  /), 
J==B— £  *  +  G /i  cos  (/A  — A), 
c=— C+F.t  — If  A  cos  (/i  —  >l), 
m^sy/bc  (usually  with  same  sign  as  a), 

*Tbtt  formula)  are  given  in  Ciiauveiict*8  Spherical  and  Practical  Astronomy^  Vol.  I,  pngfl  513.  Tho 
changes  of.^,  i?,  and  C  for  one  minute,  or  one  second,  arc  expressed  in  unit^  of  the  vixtli  dccim.il  p]ik<*«. 
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If  ntssa^  the  time  To  is  correctly  chosen.  If  m  difFer  from  a,  a  correction  t  of  the  assumed 
time  may  be  obtained  in  seconds  by  the  formulae, 

log  /i'  =.  1.86 167,  a'  =  A'  —  /i'  h  cos  (/x  —  X) , 

,^       cm  I/  =  B'—/i'GhBm(/x  —  X), 

tan  i  Q  =  -=-- 
m     0 

1000000  (ffl—g) 

^"o^HPFcoTQ" 

and  a  new  approximation  to  the  actual  Washington  time  will  \ye 

To'=^o+^ 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  To,  m  =  o 
very  closely,  and  t  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  ly 

To  +  t  —  A. 

Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^s  limb, 
-|-  towards  the  east. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 
same  way,  using  the  Data  for  the  Shadow;  except  that  Q  will  have  a  sign  opposite  that  of 
a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun^s  limb, 
4"  towards  the  Zc/if,  we  have  the  formulae 

p  sin  P=  sin  ^  c  sin  C  =  cos  P  tan  (/i  —  X) 

p  cos  P=  cos  ^  cos  (fx  —  X)      c  cos  C  =  sin  (P —  d') 

F=  Q-  C, 
in  which  d'  is  the  sun^s  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
difference  (with  regard  to  signs)  be  denoted  by  2  ^,  the  number  of  digits  eclipsed  is 

12  (1  +  n)  sin*  J  0,  or  12  (1  +  n)  cos*  i  0, 

according  as  (^  is  acute  or  obtuse  :  n  being  the  quotient  of  the  semidiameter  of  the  moon 
divided,  by  that  of  the  sun. 

0  may  also  be  found  from  the  formulae : 

tanK  =  -  O^q^R 

of 

(in  whi«h  R  has  the  sign  of  l/)\  and  the  expression  of  t  may  be  changed  to 

m-^—a  sin  Q  cos  R 


£=1000000. 


of  sin  0 


The  following  is  an  example  of  the  computation  of  the  end  of  the  Eclipse  of  May  25, 
1873,  for  the  Observatory  at  Greenwich,  for  which 

^=+51°  28^  38''.2  A  =  282**  56'  54^2 

(1)  log  e=  8.912205 

(2)  1.  sin  <p  =  9.8934073  ( 1)  +  (2)  I.  sm  /  =  8.805612 

(3)  log  (l-e-)  =  9.9970916 

(4)  1.  sec /  =  0.0008889  (2)  +  (3)  +  (4)     log  it  =  9.8913878 

(5)  I.  cos  ip  =  9.7943660  (4)  +  (5)  log  h  =  9.7952549 

By  the  chart,  the  Washington  mean  time  of  the  end  of  the  eclipse  at  Greenwich  ia 
16'»  15«. 

A  nearer  approximation  is  16^  15^.4  for  which  we  take  from  the  table  for  Pertumbra^  on 
page  412,  the  values  of  il,  £,  C,  6:c. 
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Computation  of  i,  the  correction  of  Tq, 

^  =  244  31)43.6  (9)  log  £  =  91)70431 

;i_;t=321  42  41).4  (10)  log  A-  =9.8Di:fe« 

(11)  logF=9.i:()Sd75 

(1)  1.  Bin(/i  — A)             =9.7921051n                  (9)    +(10)  log  f;/£  =  9.8C>ltill 

(2)  log  A                          =9.7952549                   (10) +  (11)  log  F/»  =  9.800261 

(3)  1.  cos  (/i  —  A)  =  9.8948280 

(12)  j^  =  — 0.1(i230 

(4)  =  (l)  +  (2)'       logAsin  (;/  — X)      =9.587360n  (13)  —  Asin  ^u  — /)  =  +  0-386CkO 

(5)  log^'  =1.86167 

(6)  log  G  =9.552459  (14)  B  =  + 1.59607 
^7)  =  (2)  +  (3)  log  A  cos  (/i  —  a)  =  9.690083'  (15)  —  £  ik  =  —  0.7274» 
(8)  log//  =9.562831  (16)  OAqo8(^  — A)  =  +  0.17480 

(6)  +  (7)        log  G  h  C08  (^  —  A)  =  9.242542  (17)  —  C=  —  0.49724 

(7)  +  (8)        log  H  h  cos  (y^  —  A)  =  9i»52914  (18)  £  A  =  +  0.72487 

(19)  —  Uh  COB  (^  —  X)  =  —  0.17903 

(5)  +  (7)        log  fi'  A  cos  (^  —  A)  =  1.55175 
(4)  +  (5)  +  (6)        log  / G  A  sin  (;z— A)  =  1.00149n  (12)  +  (13)  « =  +  0.22439 

(14)  +  (15)  +  (16)  A  =  + 1.04339 

(20)  log  A  =  0.01 6447         (17)  +  (18)  +  (19)      c =  +  0.04860 

(21)  logc  =8.686636  m  =  +  0.22519 

(22)  =  i  [(20)  +  (21 )]  log  m  =  9.352541  « —  a  =:  4. 0.00080 
(22)  —  (20)  =  (21)  —  (22)        1 .  tan  4  Q  =  9.334095 

Angle  from  J{,  point,  Q  =  +  24o21'.5  (23)  A'  =  +    144.92 

(24)  — /I  Aco8(/i  — a)=—     35.62 

(29)  1.  cot.  Q  =  0.34415  (25)  B  =+     41.45 

(30)  logA'  =  1.71164  (26)  —/CAsin  04--A)=+     10.03 
(29)  +  (30)                     log.  A'  cot  Q = 2.05579 

(25) +  (26)  A'=r+     51.48 

(31)  log  (m  — a) +6  =  2.9031  .      (27)  =  (23)  +  (24)        «'  =  +  109.30 

(32)  log  (a' +  A' cot  Q)=  2.3483       (28)  A'cotQ=+  113.71 
(31)  —  (32)             log  /  =  0.5548           (27)  +  (38)  «'  +  A'  cot  Q = +  223.01 

h  m   ■ 

Assumed  time^ To  «=  16  15  24.00 

Correction  of  the  assumed  timc^ /    «=        +     3.59 

Washington  time  of  the  end, May  25, 16  15  27.59 

Greenwich  time  of  the  end May  25, 21  23  39.59 

We  have  also  C=~34°5y;  the  angle  from  the  Fcriex,F  =  +  59''  16';  ^=+49"  33^, 
and  the  magnitude  of  the  eclipse  4.2  digits,  or  0.35  of  the  sun^s  disc,  on  the  north  limb. 

Occultations, — Pages  416-418  contain  a  list  of  such  occultations  and  near  approaches  as 
will  be  visible  at  Washington  during  the  year  1873.  For  the  latter,  the  time  of  nearest 
approach,  the  nearest  point  of  the  moon^s  limb,  and  the  distance  of  the  star  from  the 
moon'^s  limb,  arc  stated. 

Pages  419-451  contain  Elements  for  facilitating  tlie  Prediction  of  Occultations  of 
Planets  and  Stars  by  the  Moon.  The  list  includes  all  stars  to  the  6^  magnitude  in  the 
Catalogue  of  the  British  Association,  and  a  few  others  of  less  magnitude,  contained  in  the 
Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can  bo 
occulted  during  the  year  1873. 

The  elements  comprise  the  Date,  the  Name,  Magnitude  and  DeclineUion  of  the  Slar^ 

tlie  Limiting  Latitudes  within  which  the  occultation  may  be  visible ;  and,  at  the  time  of 

geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the  following  quantities ; 

^  =  Washington  mean  time, 

H  =  Hour  angle  of  the  star  at  Washington,  -f-  when  west ; 

15  (a  —  gQ          .       .            „      d  —  d^ 
A= ^ icosassO,  Y= , 

IT  X 

15Ja  Jd 

xf  =» cos  d,    y'=s  — ,  the  hourly  changes  of  x  and  p; 
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in  which  a  and  o  arc  the  true  right  ascension  and  declination  of  the  moon, 
J  a  and  J  <5,  their  motions  in  one  hour  of  mean  time, 
:r,  the  moon's  equatorial  horizontal  parallax, 
of  and  o',  the  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occultations. 

For  any  other  Washington  mean  time  T  =  ^J  -J"  ^  ^^e  have  (/Jt  being  the  sidereal  equiva- 
lent  of  ^,  and  £  as  a  coefficient  being  expressed  in  hours) 

A=H-(-/i,  the  star's  hour  angle  at  Washington, 

As  the  moon's  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  more 
nearly  correct  the  smaller  the  interval  U  The  exact  values,  to  be  employed  in  the  reduc- 
tion of  an  observed  occultation,  are 

sin  («  —  a*)  cos  d 


X  = 


sm  - 


sin  (rl  —  d')  cos^  ^  (g  —  g/)  -f  sin  {d  +  ^)  sin»  j  {a  —  aQ 

sin  t: 
in  which  a,  d  and  ;r  arc  to  be  taken  from  the  Ephemeris  for  the  time  T.     But  for  predicting 
the  times  of  immersion  and  emersion^  and  the  points  on  the  moon's  limb  where  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 

For  the  place  of  observation,  let 

^==its  latitude,  -j-  when  north ; 
^=its  longitude  from  Washington,  -f-when  west; 
{Bessel)     log  c=8.9122  05,  log  (1  —  c2)=9.9970  916, 

sin  ;^=c  sin  f ,  JS=(1  —  e")  sec  /,  F=a6ec  x* 

/V=r54147.8  sin  l'^      '    log  /x^ =9.41916. 
The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re- 
duction of  those  observed,  are  ^,  ^,  and  E  sin  ^,  Fees  ^,  /V  F  cos  f ,  or  their  logarithms. 

The  values  of  E  and  F  and  their  logarithms  are  given  for  different  latitudes  in  the 
following  table : 


9 

E, 

F.        Log  E. 

LogF. 

0^ 

1— .0067 

1.0000  9.9971 

.  0.0000 

±10 

1  .0066 

1.0000  9.9971 

0.0000 

20 

'  1  .0063 

1.0001  9.9973 

0.0002  1 

30 

1— .0059 

1.0008  9.9975 

0.0004  ' 

40 

1  .0053 

1.0014  9.9977 

0.0006 

50 

1_.0047 

1.0020  9.9979 

0.0009 

60 

J  .0042 

1.0025  9.9982 

0.0011 

70 

l-_.0037 

1.0030  9.9984 

0.0013 

80 

1_.0034 

1.0033  9.9985 

0.0014 

90 

1  .0033 

1.0034  9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  (T — ^),  the  ^un  \»  sufficiently 
below  the  horizon ; 
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3.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (h  —  /)  is  numeri- 
cally less  than  r  found  by  the  formula  ^* 

cos  r  =  —  tan  9  tan  d\ 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  the  latitude  of  the 
place  and  different  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  60* 
{6  —  ^0  ™^y  ^  used  instead  of  ( T —  /.)  except  within  two  hours  of  sunrise  or  sunset ; 
and  {H —  /)  instead  of  {h  —  /.)  except  within  half  an  hour  of  the  star's  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time  of 
apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time  of  occul- 
tation,  can  be  subsequently  employed. 

Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulae  : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  affected 
by  parallax ; 

u  =     F  cos  ^  sin  (H —  X) 
u^=sfj,^  F  cos  ip  cos  {H —  X) 

In  hours.  (0=-; ; 

^       ar  —  ur 

Washington  time  of  apparent  conjunction,  (r)=  (^  -f"  (0 

Local  "  "  "  {T)  —  X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.     If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  h=H'-\-(fi)  instead  of  IT, 
(/jt)  being  the  sidereal  equivalent  of  (/), 

*=w*'  .       in — ^Ej 

(r')=(r)+(0- 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  timo  of  apparent  con- 
junction, or  some  conjectural  time  near  it.     For  this  time  find 

/=  T—  <J  h=^H+/i,  or  A— >l=£r- A+/1 

x^tx"  y^Y+ty', 

and  then  Ti  and  T2,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 
by  the  following  formulse.     The  local  mean  times  will  be  found  by  subtracting  from  7i 
and  T2  the  longitude  of  the  place. 
^  A  sin  B^E  sin  ^  u  =F  cos  ^  sin  (A  —  X) 

A  cos  B=F  cos  y>  cos  {h  —  X)f         v  =A  sin  {B  —  d') 

u^zzsfi'  A  cos  B 
t;'s=/i'  u  sin  ^' 
[or,  with  other  auxiliaries  tlian  A  and  B, 

b  ssF  cos  f>  cos  (/i— A)  tt's=5  fj/  v=E  sin  ^  cos  d'  —  b  sin  ^'] 

m  sin  M=x^u  n  sin  N==xf—u' 

m  cos  JIf =y —V  n  cos  N^=y* — v* 

(Burckhardt.)  it=.27227  log  it=9.4a500 

,     msin(ilf— JV)  ,       ,... 

cos  v''= -, '         ^  <  180"* 

k 


*  It  is  convenient,  but  not  necessary,  to  have  this  time. 

f  If  (A  —  X)  bo  restricted  to  values  numerically  less  than  12^,  or  180^,  B  raay  bo  tiken  in  the  tarot 
quadrant  with  (A —  /),  and  have  the  same  sign  as  the  latitude.  For  a  place  whero  nnanj  orcnltations 
are  observed,  tables  of  .^,  B,  u  and  u'  for  different  vnhics  of  (A  —  >.),  or  of  E  sir.  ^  cos  6'  for  different 
H i»r I i nations,  Would  be  convenient. 
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For  Immersion.  For  Emersion. 

.    ,  ,  m  cos  (M—N)     A:  sin  V  m  cos  (M-^N)  .  ks'mdf 

In  hours,  ii= ^ ^2= ^^ ^4- 

n  n  71  '        n 

Washington  mean  time,  Ti  =  T  +  f ,  T2  =  T  +  U 

Local  "       "  Ti-A  Tj-A 

3.  Assuming  now  Tj  =  ^  -f"  *  "f"  ^1  ^*^^'  ^^®  Immersion,  or  Tj  =  (^  -|-  /.  -j-  <2  for  the  Emer- 
sion, as  the  Washington  time  instead  of  T,  and  recomputing,  we  can  obtain  nearer  approxi- 
mations to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (Ajj— A)=(A— A-|- J  /JL2)  for  (h—X)  in  the  computation  of  u'  and  v\ 
and,  using  the  same  m  and  M  as  before,  recompute  n,  iV,  ^  and  t^^  a  new  correction  to  be 
added  to  T. 

If  log.  m  sin  (3/— iV)  =9.4350  nearly,  a  recalculation  will  generally  bo  necessary  to  de- 
termine whether,  numerically,  cos  v''  <  1»  or  cos  v''  >  1.  In  the  latter  case  the  impossible 
value  of  cos  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon's  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star.        • 

In  such  cases  of  near  approach  to  tho  moon's  limb,  we  may  take  ^»0^,  or  180^,  accord- 
ing as  m  sin  {M^N)  is -I-  or— ;  and  for  finding  the  time  of  nearest  approach, 

__     m  cos  (iH— JY) 
n 
The  distance  from  the  moon's  limb  is  then 

ff  [wsin(M-iV)~it], 
disregarding  the  sign  of  m  sin  (itf— iV) ;  or,  allowing  for  the  augmentation  of  the  semi; 
diameter, 

n  [m  sin  {M—N)—k]  [1  +  2  sin  :r], 
where  x=:A  cos  {B—o'), 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  iVand 
^  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon's  limb  and  reckoned 
towards  the  West^ 

Q=90®— JY— v^  for  an  Immersion^ 

Q=s90**— N+  ifi  for  an  Emersion ; 

and,  taking 

c  sin  C=tt+^ «' 

C  cos  C=st7  +  /  v\ 

in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  angle 
from  the  Vertex  of  the  moon's  limb,  or  that  point  which  is  nearest  the  zenith, 

also  reckoned  in  the  same  direction  as  Q. 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increaseu 
by  180^ 

5.  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities, 

[(a:-u)+/  (a/-uO]*+[(y-t;)+i  (y'-t;0]»=^=0.07413 ; 
Or,  we  may  recompute  with  the  last  determined  time  of  immersion,  or  of  emersion 
tt,  o,  X,  and  y,  and  we  should  have  for  either,  as  the  condition  of  the  phenomenon, 

(«- u)^+ (y- »)2=iP=0.07413 
or,  log  m=log  k  =^9.4350 
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Greater  values  than  these  indicate  that  the  computed  time  of  immersion  is  too  early,  and 
of  emersion  too  late,  by  a  quantity  nearly  proportional  to  the  difference. 

As  an  example,  suppose  it  is  required  to  find  the  times  of  immersion  and  emersion  of 
40  Geminorum,  March  7,  1873,  at  Sitka,  Alaska  Territory,  for  which 

9^ =  +  57°  2^9  >l=+3^'  53°».0. 

The  data  for  the  computation  are  given  on  page  424.  We  see  in  advance  that  0  in  between  the 
limiting  latitudes;  that  (d  — a)  is  mor*?  than  7\  or  more  than  one  hour  after  sunset;  and  that  (i/— A) 
is  less  than  half  an  ^our  from  the  meridian. 

The  constants  of  the  place  are  : 

l.sin^         =9.9238  1.  cos  0         =9.7355  log  F  cos  ^       =9.7365 

Jog£            =9.9981  logF           =0.0010  log  f^i               =9  4192 

(1)  log  £  sin  0  =  9.9219  (2)           log  F  cos  ^  =  9.7365  (3)           log  fi'  F  cos  ^  =9!l557 

From  page  424,  we  find,  for  the  time  of  geocentric  conjunction : 

h     m 
Washington  time^      d  =11  12.3  y=  +  .4386  d'  =  -f-2^   ^jj 

H         =+3  24.5  z'=      .5500  1.8ind'=        9.6432 

Sitka  time,  (^  —  ;t  =        7  19.3  y'  =  —  .0145 

H  — A  =  —    0  28.5  =  —  70  7'.5 

1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have :  • 

(2)  log  F  cos  0  =  9.736  (3)  log  ;,'  F  cos  ^ = 9.156  i' = + J>50 
(4)  1.8in(lf-A)  =  9.093n  (5)  I.  cos  (H— A) =9.997  tt'  =  4- 142 
(6)  =  (2)  +  (4)                  logtt=8.829n                   (7)  =  (3)  +  (5)     logw/  =  9.153                 T'-tt/  =  -L.  408 

(8)  log  (z'  —  tt')=  9.611 

d  =       11  12.3 

(6) -(8)  log  (0=  9.218  n  =— .165=^  9.9 

Washington  mean  time,  (7*)  ss  (j  -^  (t)  =s        xi    2.4 

2.  Assuming  this  time,  we  proceed  as  follows  to  find  the  times  of  immersion  and  emersion : 

(9)  Sid.  eq.  off.  ^=—0    9.9  (25)  X  «       0 

(10)  fl-A=-0  28.5-  (26)  <x'  =  -.i65X  .5500  =  -!o908 
(il)=(9)+(10)            A— A=— 0  38.4=— 90  36'.0      (27)                   F  =  +  .43ij6 

.    •     /A      nx      nooo,  <^^  «y'  =  -.165X-.0145  =  +  .0024 

(12)  l.sm  (A  — A)=9iJ221n 

(13)=(2)  log  F  cos  ^  =  9.7365  (29)  =  (25) + (26)  x  =  -.  .0903 

(14)  I.  cos  (A  — A)  =  9.9939  (30)  „:^_  qi)(,j, 

(31)  =  (27) +  (28)  y=  +  '44IO 


(15)                          1.  sin  d'  =  9.6432    ^  (32)  »  =  +  .5139 

(16)=(12)+(13)             log  u  =  8.9586  n  \  1.  »'=8.0210  n  (33)  =  (29)  -  (30)  x-«=msinJI#—  +  .COOl 

(17)  Constant,  log/z'  =  9.4192  \  (34)  =  (31)  -  (32)  y-.r=m cos  JIT  =--.0729 
(18)=(13)+(14)  log  j«  cos  B  =  9.7304    i  1.  tt'=9.1496 

(19)=(1)               log  ^  sin  B  =  9.9219                    ^     /  (35)  x'=+.5500 

(20)  =(19)-(18)         1.  tan  B  =  0.1915       B=+57  14  (36)  tt'  =  +  .14II 

(21)  l.BinB  =  9.9247  J'=+26  5  (37)  y/^— .OJ45 
(22)=(19)-(21)  log  ^  =  9.9972  B-d'=+31  9  (38)  ©/  =  -«.010C' 
(23)  1.  sin  {B  -  d')  =  9.7137  (39)  =  (35)  -  (36)  z'  —  «' = n  sin  JV=  +  .40W: 
(24)=(22)+(23)             log  V  =  9.7109  (40)  =  (37)  -  (38)  y*  -  r' = »  cos  A-=  -  .004( 

(41)  log  m  sin  Af  =  6.0000  (45)  log  n  sin  JV=  9.61 16 

(42)  log  m  cos  Af= 8.8627  n  ^  ,  (46)  log  n  cos  JV*=  7.6021f 
(43)=(41)-(42)  1.  tan  J»/=7.13rJn  Jf=+179  55  (47)  =  (45)-(46)  I.  ta!i  JV=2.0095r 
(44)                          1.  cos  ^=0.0000n  A'=+  90  34  (48)  1.  sin  A"=0.0000 

Jf— A'=+  89  21 

(49)=(41)-(44)             log  m  =  8.8627  (49)  log  m  =  8.8627 

(50)  1 .  sin  ( Jf-  JV)  =  0.0000  (53)  I.  cos  (JIf-  JV)  =  8.0548 

(51 )  log  1  =  0.5650     90O-JV=-  0  34'  (54)  =  (48)-(45)  log  i = 0,3884 
(52)=(49)+(50)+(51)  l.cosV,«9.4277            V=+74  28  (55)=(49)+(53)+(54)  log ^cos (Jlf—JV)=i 7.3059 
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(51)  —  (52)  Angle  from  JV.  point  at  Im.  Qi  =  -  75°  (56) 
(52) +  (52)      "        "  "      atEni.Q.2  =  +  74     (57) 

(58)=(54)+(56)+(57) 


Constant^  log  k  =  9.4350 

1.  sin  V'^  9.9838 

I. -sin  ^  =  9.8072 


(59) 
(60) 


m 


— -co8(^— JV)  =  —  .0020 

ft 

—  sin  ^  =  +  .6415 


n 


(59) -(60) 

Washington  mean  time^ 
Sitka  mean  timCf 


t,=s  — .6435=— 0  38.6 
T  =11    2.4 

Ti=T+ti   =    10  23.8 
A  =3  53.0 

Ti  — X  =     6  30.8 


h     m 
tis=  +  .6395  =  +  0  38.4 

T  =11     2.4 

r,=  r+/j  =  11  40.8 

2,  =3  53.0 

r,  — ;t  =      7  47.8 


3.  Assuming  these  times  and  revising  the  computation,  we  obtain  as  a  nearer  approximation : 

h    m  h     m 

«,  =  +  0     0.4  t^  =      0     0.0 

Sitka  mean  time  J  T^^'K    =      6  3liJ  Tj  — A=      7  47^ 

Q,  =—   740.3  Qa         =+  730.2 


csin  Ci  =  u  +  t'itt'=—  .1799 

ccos  C3  =  r  +  «'i»'=+  -5240 

and,  by  the  Traverse  Table,*  Ci  =—  I80.9 

Angle  from  Vertex^  Qx4  Cj  =—  930.2 

We  shall  also  find  for  [(z  —  «)+«'  (z'  —  u')]^  +  [(V  —  »)  +  ^'  (y'  —  i'')]^ 
At  Im.  0.07404  At  Em, 

which  differ  very  little  from  0.07413,  the  value  of  A^. 


csin  C8=u  +  f'a«'  =  + 

.0002 

e  cos  Cs  =  r  +  t'a  »'  =  + 

.5106 

C,= 

00.0 

«»  +  c,=+ 

73.02 

0.07414 


Instead,  however,  of  an  entire  recomputation,  a  partial  revision  may  be  made,  like  the  following,  for 
correcting  the  computed  time  of  emersion  : 

(9)  4^/  =  +  0  I9I2  (35) 

(10)  A  — ;i  =  — 0  38.4  o     /    (36) 
(ll)=(9).f(10)                A,  —  ;i  =  —  0  19.2=—  4  48.0  (37) 

(38) 


(12) 

(13)=(2) 

(14) 


l.sin(A-,— A)=8.9226n 

logFcos^  =  9.7;)65 
1.  cos  (A3— ^)=  9.9985 


(15)  1.  sin  d'  =  9.6432 

(16)=(12)+(13)  log  11  =  8.6591n  1.  »'=7.7215» 

(17)  log  ^'=9.4192 

(18)=i(13)+(14)  log ^ cos B= 9.7351     l.u'    9.1543 


(49) 
(50) 

(51) 


(39)=(35)-(36) 
(40)=(37)-(38) 

(45) 

(46) 

(47)=(45)+(46) 

(48) 

(49) 


x'=:  +  .5500 
tt'  =  +  .1427 

y/as— .0145 

1,'  =  — .0053 
i'  —  «/  =  n  sin  A'=  +  .4073 
y' —»'= n  COS  A"=  —  .0092 


logm=8.8627         Af=-fl79  55   (53) 
1.  sin  (Af—JV)=  9.9999  A'=+  91 18  (54)=(48)-(45) 

log-U=0.5650    Ar-A'=+  88  37  (55)=(49)+(53)+(54) 


(52)=(49)+(50)+(51)  1.  cog  V'=  9.4276 


(59) 
(60) 


(59)+(60) 

Waehington  mean  time, 
Sitka  mean  time, 


1276 

(56) 

(57) 

(58)=(54)+(56)+(57) 

■1 
n 

can  (^- 

-JV)  = 

—  0.0043 

*   • 

—  sin  0s=a 

+  0.6441 

II 

* 

h    m 

«'»  = 

:  +  0.6398 

=  +  0  38.4 

(T) 

=    11    2.4 

r»= 

^T+t, 

=    11  40.8 

r— 

X 

=      7  47.8 

log  n  tin  JV=  9.6099 
log  n  cos  JV=  7.96^)8n 
I.  tan  JV=  1.646111 
1.  sin  JV=  9.9999 

log  m  =  8.8627 
I.  cos  (JII—JV)  =  8.3828 

log  1  =  0.3900 

n 
log*  cos(^— JV)=  7.6355 

log  A =94350 
I.  sin  V'^^  9^39 

log- sin  V;=>  9^89 


*  A  large  portion  of  this  computation  may  be  made  by  the  Travorse  Table  instead  of  Logarithme, 
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Jupiter^s  Satellites^  pages  452-483. — These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  W,  after  a  phase,  indicates  such  as  arc  visible  at 
Washington,  or  which  occur  when  the  sun  is  more  than  8°  below  and  Jupiter  more  than  8® 
abo^e  the  horizon  of  that  place. 

2.  A  diagram  for  each  month  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet. 

3.  Washington  mean  time  of  geocentric  superior  conjunction,  arranged  for  each  planet 
separately. 

4.  The  rectangular  coordinates  s/  and  y^  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  The /actors  by  which  3/  and  y'  are  to  be  multiplied  to  obtain  the  actual  coordinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  norths  positive  towards  the 
east;  and  the  actual  coordinates  x  and  y  at  the  times  of  eclipse  of  each  satellite. 

The  coordinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is 
positive  when  on  the  east  side  of  the  planet ;  y  is  positive  when  north.  By  means  of  them 
the  configurations  of  the  satellite  can  be  found  at  any  time. 

The  Elements  of  Satum^s  Ring^  P^gc  484,  give  the  apparent  magnitude  and  position  of 
its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  each  30  days. 

The  Phenomena^  pages  485,  486,  include  the  times  of  conjunction,  opposition  and  quad- 
rature, perihelion  and  aphelion,  stationary  points,  and  conjunction,  with  the  moon  in  right 
ascension,  of  the  principal  planets. 

The  Positions  of  the  Principal  Observatories  are  given  on  pages  487,  488.  The 
authorities  for  these  positions,  and  the  longitudes  with  reference  to  the  meridians  upon 
which  they  actually  depend,  will  be  found  in  the  American  Ephemeris  for  1870,  1871, 
and  1872. 
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CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1873. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant' 
of  Aberration  (p.  250)  are  taken  from  Stbuve  and  Peters.     They  are : 

Precession*  ==5(y'.2411+(y^0002268^ 
Obliquityt    =23°  27'  54^^22 -(y^4645  «-(y'.0000014  i^ 
Aberration  J  =2(y^4451  ±  (y^01 11, 
in  which  t  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com- 
puted from  Peters^  formulae  given  in  his  Numerus  Constans  Nutationisy  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephcmeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sun,  Moon,  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen's  Tables  du  Soldi  have  been  used.  The  Aberra- 
tion in  these  tables,  20^^.255,  has  been  used  in  the  Ephemeris  of  the  Sun.  The  Mean 
Obliquity  exceeds  that  of  Peters  by  O'^S?. 

The  General  Constants  for  Star  Reduction  are  adapted  to  the  formulae  given  on  page 
260.  They  are  computed  from  the  Tables  to  facilitate  the  Reduction  of  Places  of  the 
Fixed  StarSy  prepared  for  tlie  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington,  1869,  which  have  been  used  in  manuscript  in  the  preparation  of  previous 
volumes  of  this  work  subsequent  to  that  of  1861. 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  Gould's  Standard  Places  of  Fundamental  Stars^  U.  S.  Coast  Survey^  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars;  the 
British  Nautical  Almanac  for  1848  for  13  Stars  south  of  — 40®  declination ;  and  Wolfer's 
Tabulce  Reductionum  Observationum  Astronomicarum^  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Argelander^s. 

The  reductions  from  the  mean  to  the  apparent  places  of  the  Stars  contained  in  Wolfer's 
Tabida:  Reductionum^  except  a  and  d  Ursae  Minoris,  have  been  derived  from  that  work ; 
the  reductions  of  the  rest  from  the  Tables  to  facilitate  Reductions  of  the  American 
Ephemeris.  These  reductions  include  the  terms  of  the  formulse  on  pages  260  and  497, 
so  far  as  sensible,  except  those  depending  on  the  moon's  longitude.  The  terms  depending 
on  2  (C  1  avc,  however,  been  applied  to  the  four  stars  whose  places  are  given  for  every 
day.  The  values  of  these  terms  for  seven  circumpolar  stars,  computed  for  1870,  arc 
given  in  Table  IV.  of  this  Appendix. 

"  Peters*  Xumerus  Constans  J^utationis,  p.  71. 

t  Ibid.,  pp.  tiG  and  71. 

t  Stkuve's  Canstaut  de  VAberrationy  p.  47. 

3 


APPENDIX. 

To  the  position  of  Sirius,  as  derived  from  Wolfers,  (the  correction  of  the  "  Tabula 
Suhsidiaria*'*  being  omitted),  have  been  applied  the  terms  given  by  Auwers,* 

gr=4.0s.0647-0».000718  (<-1860)4-  0».1510  cos  (u4-   r  6') 
r=-(K^630  ~(K^00044  (t-l860)+V\445    sin  (u+23°  3(y) 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

w— e  sin  u=n  (/—  T), 

from  the  elements 

r=  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
n  =     7^.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 

The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  the  Almanac  Catalogue  of 
Zodiacal  Stars  printed  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac 
Washington^  1864;  the  Chreenwich   Twelve-Year  Catalogue;  and  the   Catalogue  of  the 
British  Association. 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olitpsen's  Tables  du  Soleil^ 
Copenhagen,  1853.  The  Sun's  rectangular  equatorial  coordinates  have  been  computed 
from  the  longitudes  and  latitudes  by  the  following  formulae : 

X=^R  cos^ 

Y=^R  sin  k  cos  cu— 19.3  R  fi 

Z  =R  sin  A  sin  cei+44.5  R  fi 

X'=X+  YsectuJX 

F  =r-.-X:  COS  w  A  l+ZAm^'  9.4  r  R  sin  (O  +  IST) 

Z'^Z—X  sin  fli  J  A-  YA  co+21.7  t  R  sin  (0  +  187*) 

in  which  X,  fi  and  w  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  A  is  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  0 ;  J  a#  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomb^s 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it^^  is  8^^.848. 
The  adopted  Semidiameter  of  the  Sun  at  the  Earth's  mean  distance  is  16'  2'^ 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peirce's  Tables  of  the  Af(K>»,2d 
edition^  Washington,  1865.  They  include  the  Tables  of  the  Moon^s  Parallax  constructed 
from  Walker's  and  Adams's  formulse. 

The  Semidiameter  of  the  Moon  has  been  computed  from  the  Moon's  Horizontal  Parallax 
by  the  formula, 

5=.272274  7r4-2'^5. 

A  semidiameter  2'^5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  has  been  derived  from  the  Tables  of  Prof.  Winlocx,  which 
are  based  on  the  theory  of  Le  Verrier,  published  in  the  Additions  to  the  Connaissana 
des  Temps  for  1848. 


*Astronomichc  Jiachrichten,  No.  1506. 
t  From  Carlivi's  Tables  before  1858. 

t  Astronomical  Obsf.rvaiunns  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  1865,  Appendix  11. 
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CONSTRUCTION  OF  THE  ALMANAC. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed  from 
those  of  LiNOENAU,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables:  applying 
Aihy's  Long  Equation  and  the  corrections  proceeding  from  the  discussion,  by  the  method 
of  Least  Squares,  of  Mr.  Hugh  Breen's  results  contained  in  his  paper  on  the  Corrections 
of  Linden Au's  Elements  of  the  Orbit  of  Venus ^  dec,  published  in  the  Memoirs  of  the 
Royal  Astronomical  Society^  Vol.  XVIII. ;  arid  adopting  the  secular  variations  of  the  ele- 
ments from  Le  Verrier's  Memoir  on  the  Determination  of  tlie  Secular  Inequalities  of  the 
PlanetSy  which  appeared  in  the  Connaissance  des  Temps  for  the  year  1844.  The  following 
arc  the  corresponding  corrected  elements,  and  annucil  variations  for  Washington,  1855.0: 


// 


L  =289  51  53.5+2106691^^706 1, 
-  =129  32  59.6+49^^57459  ^ 
a=  75  23  27.3+32^^88424 «. 
i  =  3  23  34.6+  0^^04363  ^ 
e  =  1410^^6847-  0^^11157^. 
n  =  2106641^^438 
a  =  0.7233323 


The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from  Lindenau^s 
Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  Hugh  Breen^s  results  contained 
in  his  paper  On  the  Corrections  of  hmhEHAv'^s  Elements  of  Mars ^  published  in  the  Memoirs 
of  the  Royal  Astronomical  Society^  Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le 
Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  following  are  the 
corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0 : 


1/ 


L=320  13  33.87+689 10 FM527^ 
TT  =333  23  17.84+65^^.9990 «. 
a=  48  25  55.29+27^6997 «. 
t  =     1  51     2.20-  0^^0214U. 
e  =  19238^^75     +  0^^18549/. 
n  =  689050''.8927 
a  =       1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard'^s 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulse. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increiiscd 
by  -^  of  their  value.  Adams's  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4'^9 

corr.  long,  of  node  =— 143'^0 

corr.  inclination  =—     5'^7+0''.0149^. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard's  Tables, 
with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and  Saturn,  contained 
in  his  Rccherches  sur  les  Mouvements  de  la  Planet e  Hcrschcl  (ditc  Uranus)^  published  in 
llic  Connaissance  des  Temps  for  1849,  and  also  Peirce's  corrections  and  perturbations 
arising  from  the  influence  of  Neptune. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newcomb's  Tables  of  Neptune^  Wash- 
ington,  1866. 

05  * 


Semiiliamcter. 

Mercury 

3.34 

Venus 

8.546  ±:  0.086 

Mars  (polar) 

2.842  zt  0.057 

Jupiter  (polar)* 

18.78   rt  0.067 

Saturn  (polar) 

8.77   rfc  0.039 

Uranus 

1.68   rtO.3 

Jupiter  (equat.) 

20.00 

Saturn  (equat.) 

9.38 

APPENDIX. 

Tlic  eclipses  and  elongations  of  Jupiter^s  Satellites  arc  computed  from  Dahoiseau^'s 
Tables. 

The  semidiametcrs  of  the  Planets  are  computed  from  the  following  values : 

Log  Dint  Anibority. 

0.00    Le  Veuuier,  Tlicory  of  Mercury, 

0.00] 

0.25     Peirce,  from  the  Washington  Obser- 

0.70  V      rations  of  1845  and  .1846,  made 

0.95  with  the  mural  circle. 

1.30 

0,70 

0.95 

The  apparent  elements  of  Saturn\s  Rings  are  computed  from  Bessel^s  data,  except  those 
for  Bond^s  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel^s  for- 
mulae, suggested  by  T.  Henry  Safford,  jr.  The  formulse  are  given  ia  Peirce^s  Spherical 
Astronomy  and  Ciiauvenet's  Splierical  and  Practical  Astronomy^  Vol.  I. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessel^s  method  in 
the  Astronomische  Nachrichten,  Vol.  VII.,  and  the  Berliner  Astronomisches  Jahrbuch  for 
1831.     The  formulae  are  also  to  be  found  in  Chauvenet^s  Astronomy. 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufRciently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  prooib 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon  and  the 
Lunar  Distances  by  Professor  Runkle  and  Mr.  Wright.  Mercury  has  been  computed  by 
Mr.  Austin,  Venus  by  Mr.  Austin,  Mars  by  Mr.  Oliver,  Jupiter  by  Professor  Kendall, 
Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Ferrel,  and  Neptune  by  Mr.  Wiessner. 
The  Fixed  Stars  and  the  General  Constants  for  Reduction  have  been  computed  by  Mr. 
G.  W.  Hill,  and  the  Occultations  by  Mr.  Downes,  assisted  by  Mr.  Wiessner.  The 
Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright.  The  Table  of 
Positions  of  Observatories,  orginally  compiled  by  Dr.  B.  A.  Gould,  was  revised  by  him 
for  the  volume  for  1870.  The  results  of  the  most  recent  determinations  have  been 
incorporated. 

*  In  the  YoIumeB  for  1858  to  1869  inclunve  19".19,  given  erroneonslj  in  the  Appendix  for  1855,  Km 
been  used  for  the  Washington  Ephemeris. 
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TABLE  I. 


VABtX  BHOVnrO  THE  OORSECnON  EZdUISED.  OJT  ACCOITBT  0?  BECDND  DITFEBEnCBB 
OF  THZ  HOOITB  XOnOK.  in  FIITDIirB  THE  03EEWICH  TIHE  COB£E- 

spoin;iir&  to  a  cosbected  luitas  sisiasce. 


h  m  h  n 
0  0  3  - 
0  10  2  50 
0  2D  I  2  40 

0  30;S  30 
0  40  I  a  29 
0  00  '  2  10 


Dirrerente  of  the  Proportional  LosaritLms  ia  the  Epbeineris. 


30  ilH    I6.I8^4I)'43|<4  4G!4S$I);$3 


0  lOi  11 

1  ll'l:j 
l|l2il2 

1  12  la 


13  13  14'  14 
14{  14  15  15 
14;  15,  15'  IG 
14;  15]  lUi  llj 


DiftercDce  ot  tbe  Proportional  Legarilkmt  in  Ihc  Bpbemerii. 


64i6:$S  CD  Gl  64  G6  6S  70  71  74;7G,78 


01  o:  0!  0'  o| 

4     4     4;    4|    4 

'i  'i  'I 

lo;  JO'  10  I 

13'  13  13:  1 

14|  15;  15i  16,  lli 

IG  IG  171  17;  1» 


1  13  14 
i  10,  17 

J(19  2U 

l!2l  22 
ii2i  21 
)'23  24 
j;24  24 


G,    G    G,    fi,    ti 


jiSH 


I'  23'  24 
I  25  25 

>i26;ac 

>  2tj  27 


90  91  04196  98;  100  i  101 


11  J 


■|  I 

15  IG  IG 
19  I'l,  2J 
22  32  23 

24'  25'  25 
2C  27,  27 
27  23  2d 


0,  0  « 
C  (i  G 

i2j  la  12 

IG;  17117 

2.1  21  21 
23  24  24 

2G  27|27 


30  30 

31  31 
31  32 


Difftrtnee  of  the  Proportional  Logirithmi  in  the  Ephenerii. 


104  106  108  110   HI  114   1161118   120  111  m!li6  118  110  ISl  114  116  118 


The  Correction  ia  to  be  adJtd  to  lb«  npprosimiile  Greenwich  Time  when  (be  Proportional  Lo- 
guilliiDt  in  the  Ephemeris  irc  dttremting,  ttiid  nhtratled  wheo  iLej  are  iuertating. 


TABLE  EREAL  INTO  MEAN  SOLAR  TIME. 


TABLE  II.-SIDEREAL  INTO  MEAN  SOUR  TIME. 


TABIiE  III -MEM  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

I 

Mean 
iSolar. 

i 

Qh. 

lb. 

2h. 

S'^' 

^h. 

5*^- 

gh. 

7h. 

For 
Becondii. 

m 

m 

M 

in       H 

m      M 

m      8 

ill          H 

m       M 

Ill          M 

in      M 

0 

0 

0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1     8.1M>5 

M 

M 

1 

0 

0.1(>4 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1     9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.8!)8 

0  39.754 

0  49.61 1 

0  59.467 

1     9.324 

2 

.005 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1     9.488 

3 

.008 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1     9.652 

4 

.011 

5 

0- 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40  247 

0  50.104 

0  59.960 

1     9.817 

5 

.014 

6 

0 

0.986 

0  10.842 

0  20.699 

0  34).555 

0  40.412 

0  50.268 

1     0.124 

1     9.981 

6 

.016 

7 

0 

1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1     0.289 

1  10.145 

7 

.019 

8 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1     0.453 

1  10.310 

8 

.022 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1     0.617 

1   10.474 

9 

.025 

10 

0 

1.643 

0  11.49:) 

0  21.3r)G 

0  31.212 

0  41.069 

0  50.925 

1     0.782 

1  10.638 

10 

.027 

11 

0 

1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1     0.946 

1  10.802 

11 

.030  1 

12 

0 

1.971 

0  11.828 

0  21.6d4 

0  31.541 

0  41.397 

0  51.254 

1     1.110 

1   10.967 

12 

.033 

13 

0 

2.136 

0  11.992 

0  21 .849 

0  31.705 

0  41.561 

0  51.418 

1     1.274 

1   11.131 

13 

.036 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1     1 .439 

1  11.295 

14 

.o;w 

15 

0 

2.164 

0  12.321 

0  22.177 

0  32.034 

0  41.8f)0 

0  51.746 

1     1 .603 

1   11.459 

15 

.041  ; 

IG 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1     1 .767 

1   11.624 

16 

.044  : 

17 

0 

2.793 

0  12.649 

0  22.506 

0  32.:Ki2 

0  42.219 

0  52.075 

4     1 .932 

1   11.788 

17 

.047 

18 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.:J83 

0  52.239 

1     2.096 

1   11.952 

IH 

.049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1     2.260 

1  12.117 

19 

.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

1     2.424 

1  12.281 

20 

.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

1     2.589 

1  12.445 

21 

.057 

22 

0 

3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1     2.753 

1  12.609 

22 

.060 

23 

0 

3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1     2.917 

1  12.774 

2:j 

.063 

24 

0 

3.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1     3.081 

1   12.938 

24 

.066  1 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.5:» 

0  53.389 

1     3.246 

1  13.102 

25J    .068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.5.54 

1     3.410 

1  13.266 

26;    .071 

27 

0 

4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.7  IH 

1     3.574 

1  13.431 

27i    .074 

2=J 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1     3.739 

1  13.595 

28 

.077 

29 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1     3.903 

1  13.759 

29 

.079 

30 

0 

4.!>28 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1     4.067 

I  13.924 

30 

.082 

31 

0 

5.0!« 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1    4.231 

1   14.088 

31 

.0ri5 

32 

0 

5.257 

0  15.113 

0  24.970 

0  :M.826 

0  44.683 

0  54.539 

1     4.396 

1  14.252 

32 

.088 

;  3:) 

0 

5.421 

0  15.278 

0  25.134 

0  :M.990 

0  44.847 

0  54.703 

1     4.560 

1  14.416 

33 

.0!K)  . 

34 

1 

0. 

5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1     4.724 

1  14.581 

34 

.093  1 

1   3-^ 

0 

5.750 

0  15.606 

0  25.463 

O  35.319 

0  45.176 

0  55.032 

1     4.888 

1  14.745 

35 

.096  ' 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.1J)6 

1     5.053 

1  14.909 

36 

.099 

!   37 

0 

6.078 

0  15.935 

0  25.791 

0  35.648 

0  45  504 

0  55.361 

1     5.217 

1  15.073 

37 

.101  1 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1     5.a81 

1  15.238 

38 

.104  ' 

39 

0 

6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1     6.546 

1  15.402 

39 

.107  1 

40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1     5.710 

1  15.566 

40 

.110 

41 

0 

6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1     5.874 

1  15.r.t1 

41 

.112 

;  42 

0 

6.001) 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.18'^ 

1     6.038 

1   ^5.895 

42 

.115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36  633 

0  46.490 

0  56.346 

1     6i203 

1  16.059 

43 

.118 

44 

0 

7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1    6.367 

1  16.223 

44 

.120 

45 

0 

7.3l^2 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1     6.531 

1   16.388 

45 

.12:1 

4<) 

0 

7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.!>83 

0  5(i.839 

1     6.695 

1  16.552 

46j    .126  ■ 

47 

0 

7.721 

0  17.577 

0  27.434 

0  :^.290 

0  47.147 

0  57.003 

1     6.860 

1  16.716 

47    .129 

48 

0 

7.885 

0  17.742 

0  27.598 

0  37.455 

0  47.011 

0  57.168 

1     7.024 

1  16.881 

48    .131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1     7.18.- 

1  17.045 

49 

.134 

1 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1     7.353 

1  17.209 

50 

.137  ' 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.66 ) 

1     7.517 

1  17.373 

51 

.140 

52 

0 

8.54-2 

0  18.399 

0  28.2.M 

0  38.112 

0  47.968 

0  57.825 

1     7.681 

1  17.5aH 

52,    .142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38  276 

0  48.132 

0  57.989 

1     7.845 

1   17.702 

5.3    .145  1 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58J53 

1   e.oio 

1  17.866 

54'    .148 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.615 

0  48.461 

0  58.317 

1     8.174 

1   18.030 

55'    .151  ! 

5(i 

0 

9.199 

0  19.0r)6 

0  2H.9I2 

0  38.76J» 

0  48.625 

0  5H.lt<2 

1    »:xi^ 

I   18.195 

56    .153 

57 

u 

iVMii 

0  19.221) 

0  29.077 

0  :J8.933 

0  48.790 

0  5*4.646 

1     8.502 

1   18.:r>9 

57    .156 

58 

0 

9.5r.M 

0  19.:W4 

0  2i).241 

0  39.097 

0  48.954 

0  58.810 

1     8.667 

1  18.523 

58    .159 

59 

0 

9.692 

0  19  549 

0  29.405 

0  39.262 

0  49.1 18 

0  58.975 

1     8.8;Jl 

1   IS.ixiS 

59  0.162 
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TABLE  in -MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TLME  INTERVAL. 


•Mean 
SolJir. 


m 
0 

1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
.  17 

19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

'  48 
49 

50 
51 
52 
53 
54 


55 
56 
57 

•  58 
59 


8^ 


m 

1 

1 

I 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

I 
1 
1 
1 
1 

1 
1 
1 
1 
I 

1 
1 
1 
1 
1 

I 
1 
] 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
I 


9' 


18.852 
19.016 
19.180 
19.345 
19.509 

19.673 

19.83 

20.002 

20.166 

20.330 

20.495 
20.659 
20.823 
20.987 
21.152 

21.316 
21.480 
21.644 
21 .809 
21.973 

22.137 
22.302 
22.466 
22.630 
22.794 

22.959 
23.123 
23.2871 
23.451 1 
23.616 

23.780 
23.944 
24.109 
24.273 
24.437 

24.601 
24.766 
24.930 
25.094 
25.259 

25.423 
25.587 
25.7511 
25.916! 
26.080 

26.244 
26.408 
26.5731 
26.737 
26.901 

27.066 
27.230, 
27.394 
27.558 
27.723 

27.887 
28.051; 
2!<.2I5 
28.380' 
28544 


m 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
.1 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
I 


28.708 
28.873 
2i).037 
29.201 
29.365 

29.530 
29.694 
29.858 
30.022 
30.187 

30.351 
30.515 
30.680 
30.844 
31.008 

31.172 
31.337 
31.501 
31.665 

31.829 

31.994 
32.158 
32.322 
32.487 
32.651 

32.815 
32.979 
33.144 
33.308 
33.472 

33.637 
33.801 
33.965 
34.12!) 
34.294 

34.458 
34.622 
34.786 
34.951 
35.115 

35.279 
35.444 
35.608 
35.772 
35.936 

36.101 
36.265 
36.429 
36593 
36.758 

36.922 
37.086 
37.251 
37.415 
37.579 

37.743 
37.908" 
38.072 
38,236' 

38.400' 


10* 


m 


38.565 
.38.729 
:W.893 
39.058 
39.222 

39.386 
39.550 
39.7  J  5 
39.879 
40.043 

40.207 
40.372 
40.536 
40.700 
40.865 

41.029 
41.ld3 
41.357 
41.522 
41.686 

41.850 
42.015 
42.179 
42.343 
42.507 

42.672 
42.836 
43.000 
43.164 
43.329 

43.493 
43.657 
43.822 
43.986 
44.150 

44.3H 
44.479 
44.643 
44.807 
44.971 

45.136 
45.300 
45.464 
45.629 
45.793 

45.957 
46.121 
46.286 
46.450 
46.614 

46.778 
46.943 
47.107 
47.271 
47.436 

47.600 
47.764! 
47.1>2S 
48.01»3! 
48.257! 


IV 


m 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


48.421 

48.585 
48.750 
48.914 
49.078 

49.243 
49.407 
49.571 
49.735 
49.900 

50.064 
50.228 
50.393 
50.557 
50.721 


12*^ 


1  50.885 
1  51.050 
51.214 
51.378 
51.542 


51.707 
51.871 
52.035 
52.200 
52.364 

52.528 
52.692 
52,857 
53.021 
53.185 

53.349 
53.514 
53.678 
53.842 
54.007 

54.171 
54.335 
54.4!m 
54.664 

54.828 

54.992 
55.156 
55.321 
55.485 
55.&I9 

55.814 
55.978 
56.142 
56.306 
56.471 

56.635 
56.799 
56.i)64 
57.128 
57.292 

57.456 
57.621 
57.785 
57.049 
58.113 


m 

1 

1 

1 

1 

1 


1 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


58.278 
58.442 
58.606 
58.77J 
58.935 


1  59.099 
1  59.263 
1  59.428 
1  59.592| 
1  59.756 


13^ 


59.920 
0.085 
0.249 
0.413 
0.578 

0.742 
0.906 
1.070 
1.235 
1.399 

1.563 
1.727 
1.892 
2.056 

2.220 

2.385 
2.549 
2.713 

2.877 
3.0421 

3.206 
3.370 
3.534 
3.699 
3.863 

4.027 
4.192 
4.356 
4.520 
4.684 

4.849 
5.013 
5.177 
5.342 
5.506 

5.670 
5.834 
6.9991 
6.163< 
6.327 

6.491 
6-656 

6.82()l 
6.984 
7.149| 

7.31 3 
7.477 
7.641 

7.8(!6. 
7.970 


m 
2 
2 
2 

2 
o 


14b. 


8.134 

8.298 
8.463 
8.627 
8.791 


2  8.9561 

2  9.120 

2  9.284 

2  9.448 

2  9.613 


2 
2 
2 
2 
2 


9.777 

9.941 

10.105 

10.270 

10.434 


2  10JS98 

2  10.763 

2  10.S27 

2  11.091 

2  11.255 


2 
2 
2 
2 
2 


11.420 
11.584 
11.748 
11.912 
12.077 


2  12J241 

2  12.405 

2  12.570 

2  12.734 

2  12.898 


2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 

2 
2 


13.0621 

13.227 

13.391 

13.555 

13.720 

13.a84 
14.048 
14.212 
14.377 
14.541 

14.7051 

14.86'.i 

15.034 

15.198 

15.362 

15.527 
15.691 
15.855 
16.019 
16.184 

16.348 
16.512 
16.676 
16.841 
17.005 

17.169 
17.3:14 
17.498 
17.662 
17.826" 


15^ 


m 
2 
2 
2 
2 
2 


17*991 
18.155 
18.319 
18.483 
18.648 


2  18.812 
2  18.976 
2  19.141 
2  19.305 
2  19.469 

2  19.633 
2  19.798 
2  19.962 
2  20.126 
2  20.290 


2 
2 


20.455 
20.619 
2  20.783 
2  20.948 
2  21.112 


2 

2 
2 
2 
2 


21.276 
21.440 
21.605 
21.769 
21.933 


2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.06!) 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.891. 
2  25.054 
2  25.219 


2 

2 

2 

2 
o 

2 
2 
2 
2 
2 


25.383 
25.547 
25.712 
25.876 
26.040 

26i204 
26.3(i9 
26.533 
26-6!l7 
26.861 


2  27.026 

2  27.I1M) 

2  27.:i54 

2  27.5 1!^ 

2  27.683 


2  27.847 
2  28,011 
2  28.176 
2  28.340 
2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 

2  30.31 1 

2  30.476 

2  30.640 

2  30.804 

2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.625 
2  31.790 


For 
Second*. 


2 
2 
2 
2 

2 

2 
2 
2 
2 

2 


31.954 
32.118 
32.283 
32.447 
32.61 1 

32.775 
32.1»40 
33.104 
33.268 
:{3.432 


2  33.597 
2  33.761 
2  33.925 
2  34.090 
2  34.254 


2 
2 
2 
2 
2 


34.418 
34.582 
34.747 
34  911 
35.075 


2  35.239 
2  35  404 
2  35.568 
2  35.732 
2  35.897 

2  36.%1 
2  36.225 
2  36.:i89 
2  36.554 
2  36.718 


2 
2 
2 
2 
2 


36882 
37.047 
37.211 
37.375 
37.539 


■ 
1 
2 
3 
4 

0 
6 
7 

8 
9 

10 

11 

12* 

13 

14 


15 
16 
17 


20 
21 
22 


24 


25 
26 


30 
31 


33 
34 

35 
36 
37 
38 

3!» 

4C 
41 
42 
43 
44 

45 
461 
47 

48 
4!>| 

5C 
51 
52 
53 
54 

5r. 

56 

5f 
59 


0.003 
.005 
.008 
.011 

.014  ' 

.016 

.019 

.022 

.025 

.027 
.030 
.033 
.036 
.038 


.041 
.044 
.047 
If,  .049 
1!)  .052 


.055 
.057 
.060 


2:i  .063 


.066 


.068 
.071 
271  .074 
28,  .077 
2:1  .079 


.082 
.085 


32,  .088 


.0!K) 
.093 

.096 
.099 
.101 

.104 
.107 

.110 
.112 
.115 
.118 
.120 

.123 
.126 
.12!) 
.131 
.134 

.137 
.140 
.142 
.145 
.148 

.1.^»1 

.156 

.15!> 

0.162 
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TABIiE  ni.-MEM  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

16^ 

17h. 

18^ 

19^- 

20^- 

21^- 

22^ 

23^' 

1 

For 
Seconds,     j 

in 

in      » 

m       s 

m 

s 

m       s 

m      t 

m      8 

m       8 

m       8 

1 

1 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

8 

!     8 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.2!)4 

3  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2 

57.745 

3    7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

,005  i 

3 

2  38.196 

2  48.053 

2  57.909 

3    7.766 

3  17.622 

3  27.479 

3  37.335 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.9:i0 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

.011 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014  > 

(i 

2  :i8.689 

2  48.546 

2 

58.402 

3    8.259 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

.016 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

3  18.608 

3  28.464 

3  38.321 

3  48,177 

9 

.025 

10 

2  39.346 

2  49203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

.027 

11 

2  39.51 1 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.5C6 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38  814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.163 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

.041 

]6 

2  40.332 

2  50.188 

3 

0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  4!).327 

16 

.044 

17 

2  40.496 

2  50.353 

3 

0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

.047 

18 

2  40.661 

2  50.517 

3 

0.373 

3  10.230 

3  20.086' 

3  29.943 

3  39.799 

3  49.656 

18 

.049  , 

19 

2  40.825 

2  50.681 

3 

0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

3 

0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3 

0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3 

1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

.060 

23 

2  41.482 

2  51.338 

3 

1.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

.063 

24 

2  41.646 

2  51.503 

3 

1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3 

1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3 

1.688 

3  11.544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3 

1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

2d 

2  42.303 

2  52.160 

3 

2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

.077 

29 

2  42.468 

2  52.324 

3 

2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

3:) 

.079 

'    30 

2  42.632 

2  52.488 

3 

2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.7% 

2  52.653 

3 

2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.96(3 

2  52.817 

3 

2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

.08  r? 

33 

2  43.125 

2  52.981 

3 

2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.12:) 

33 

.090 

34 

2  43.289 

2  53.145 

3 

3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093 

35 

2  43.453 

2  53.310 

3 

3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

.096 

3(> 

2  43.617 

2  53.474 

3 

3.330 

3  13.187 

3  23.043 

3  32.90(1 

3  42.756 

3  52.613 

36 

.099 ; 

37 

2  43.782 

2  53.638 

3 

3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101  . 

38 

2  43.946 

2  53.803 

3 

3.659 

3  13.515 

3  23.372 

3  33J228 

3  43.085 

3  52.941 

38 

.104 

39 

2  44.110 

2  53.967 

3 

3.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3 

3.988 

3  13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3 

4.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53.4:M 

41 

.112  . 

42 

2  44.60a 

2  54.460 

3 

4.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.59C5 

42 

.115 

43 

2  44.767 

2  54.624 

3 

4.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

i   44 

2  44.932 

2  54.788 

3 

4.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120 

;  45 

2  45.096 

2  54.952 

3 

4.809 

3  14.665 

3  24.522 

3  34.37d 

3  44.235 

3  54.091 

45 

.123 

'   46 

2  45.26;) 

2  55.117 

3 

4.973 

3  14.830 

3  24.686 

3  34.543 

3  44.391> 

3  54.256 

46 

.126 

47 

2  45.425 

2  55.281 

3 

5.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.42) 

47 

.129 

48 

2  45.5r<l) 

2  55.445 

3 

5.302 

3  15.158 

3  25.015 

3  34,871 

3  44.72?^ 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

3 

5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

.134 

50 

2  45.917 

2  55.774 

3 

5.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46.082 

2  55.938 

3 

5.795 

3  15.651 

3  25.508 

3  35.364 

3  45.220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3 

5.959 

3  15.815 

3  25.672 

3  35.528 

3  45.:185 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3 

6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

53 

.145 

,   54 

2  46.574 

2  56.431 

3 

6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

.148 

55 

2  46.73:> 

2  56.595 

3 

6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.K7.-* 

3  55.734 

55 

.151 

56 

2  46.!»iia 

2  5().751) 

3 

6.6  Hi 

3  16.472 

3  26.329 

3  36.1^5 

3  46.042 

3  ,55.H')8 

56 

.153 

1   57 

2  47.(M>7 

2  56-924 

3 

6.7ri!» 

3  16637 

3  26.493 

3  '.Ui'XiO 

3  46.2.!6 

3  56.«.63 

57 

.156 

58 

2  47.2.12 

2  57.0S.- 

3 

6.944 

.   3  16.8  U 

3  26.657 

3  56.514 

3  46.370 

3  56  227 

58 

.159 

'  5:) 

2  47.3. 6 

2  57.252 

3 

7.109 

i   3  16.965 

3  26  H22 

3  :UJ678 

.    3  46.535 

3  56.391 

59 

0.162 

ee 
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TABLE  IV. 


TABLE  GIVING,  FOR  SEVEN  POLAR  STARS,  THE  CORRECTIONS 

OF  THE  APPARENT  PLACE  WHICH  DEPEND  ON  THE 

4 

ARGUMENT  2  <[  IN  NUTATION.     1870.0. 

• 

o 

o 

30 

1 

a  UrB.  Mm. 

51  Cephei. 

32Cnmelop. 

e  Urs.  Min. 

6  Urs.  Min. 

X  Urs.  Min. 

0 

s 

a  Octantis. ,  S 

!  1 

o 

o 

R.A. 

Dec 

R.A.     Dec 

R.A. 

Dec 

R.  A.      Dec. 

1 

R.A. 

Dec 

R.A. 

Dec 

R.A. 

Dec. 

■    0 

■ 

it 

■      1     «    1 

a 

11 

*            "  ^ 

8 

// 

■ 

II 

■ 

II 

0 

0 

-.233 

+.03 

+.021 

+.09 

+.056 

-.02 

+.011    -.09 

-.006 

-.09 

-.150 

-.08 

+.013 

-.09     90 

2 

.238 

.02 

.012 

.09 

.056 

.01 

.013      .08 

-.001 

.09 

.133 

.08 

-.018 

m     92 

4 

542 .     .02 

+.003 

.09 

.055 

-.01 

.015      .08 

+.005 

.09 

.115 

.08 

.049 

.09     94 

6 

.245 

+.01 

-.005  i     .09 

.055 

.00 

.016 

.08 

.010 

.09 

.097 

.08 

.0»0 

.09:    96 

8 

.246      .00 

.014      .09 

.054 

.00 

.018 

.08 

.016 

.09 

.078 

.09 

.110 

.09;    98 

r 

10 

-.246 

.00 

-.023    +.09 

+.052 

+.01 

+.019 '  -.07 

+.021 

-.08 

-.059 

-.09 

-.139! -.08   100 

12 

.246 

-.01 

.031      .09 

.051 

.01 

.021 

.07 

.026 

.08 

.040 

,09 

.1681    .08    102 

14 

.244 

.01 

.039  i     .08 

.049 

.02 

.022 

.07 

.031 

.08 

-.020 

.09 

.196 

.08    1(14   1 

16 

.241 

.02 

.048      .08 

.047 

.03 

.023 

.06 

.036 

.08 

.000 

.09 

524 

.08    106 

18 

.237 

.02 

.056      .08 

.045 

.03 

.024 

.06 

.041 

.07 

+.019 

.09 

.250'    .07   108 

^20 

-.230 

-.03 

-.063 

+.08 

+.042 

+.04 

+.025 

-.05 

+.046 

-.07 

+.039 

-.08 

-575   -.07    110 

22 

.224 

.03 

.071       .07 

.039 

.04 

.026 

.05 

.050 

.07 

.058 

.08 

.298     .07   112 

24 

.216 

•  .04 

.078      .07 

.036 

.05 

.027 

.04 

.054 

.06 

.078 

.08 

.320     .06   114 

26 

J207 

.04 

.084      .07 

.033 

.05 

.027 

.04 

.058 

.06 

.097 

.08 

.341 

.06    116 

28 

.197 

.05 

.091 

.06 

.030 

.06 

.028 

.03 

.062 

.05 

.115 

.08 

.360 

.05    118 

i  30 

-.187 

-.05 

-.096    +.06 

+.027 

+.06 

+.028 

-.02 

+.065 

-.05 

+.133 

-.07 

-.377 

-.05    120 

'  32 

.175 

.06 

.102 ;     .05 

.023 

.06 

.028 

.02 

.068 

.04 

.150 

.07 

.392 

.04    122 

34 

.162 

.06 

.107 

.05 

.020 

.07 

.028 

.01 

.071 

.04 

.166 

.07 

.406 

.03  ■  124 

36 

.149 

.07 

.111 

.04 

.016 

.07 

.038 

-.01 

.073 

.03 

.182 

.06 

.417     .03   126  1 

,  38 

.135 

.07 

.115 

.03 

.012 

.07 

.028 

.00 

.075 

.03 

.196 

.06 

.426 

.02,128 

40 

-.120 

-.07 

-.118 

+.03 

+.008 

+.07 

+.028 

+.01 

+.077 

-.02 

+.210 

-.05 

-.434 

-.02   130 

42 

.105 

.07 

.120 

.02 

+.004 

.08 

.027 

.01 

.078 

.01 

523 

.05 

.43i) 

.01    132 

1  44 

.089 

.08 

.122 

.02 

.000 

.08 

.026 

.02 

.079 

-.01 

J235 

.04 

.442 

-.01    134 

46 

.073 

.08 

.124 

+.01 

-.004 

.08 

.026 

.02 

.079 

.00 

.245 

.04 

.443     .00.136 

48 

1 

.056 

.08 

.125      .001 

.007 

.08 

.025 

.03 

.079 

.00 

.254 

.03 

.442! +.01    138 

50 

-.039 

-.08 

-.125 

.00 

-.011 

+.08 

+.024 

+.04 

+.079 

+.01 

+.262  -.02 

I 
-.4.38  +.01  i  140 

52 

.022      .08 

.1251  -.01 

.015 

.08 

.023 

.04 

.078 

.02 

J269     .02 

.43:1 

.02 

142 

54 

-.005      .08 

.124 1     .01 

.019 

.08 

.021 

.05 

.077 

.02 

.275'    .01 

.425 

.02' 144 

56 

+.012      .08 

.122;     .02 

.Tms 

.08 

.020 

.05 

.075 

.03 

.279 

-.01 

.415 

.03    146 

58 

.029      .08 

.120 

.03 

.026 

.08 

.018 

.06 

.073 

.03 

.282 

.00 

.404 

.04    148 

60 

+.046    -.08 

-.117 

-.03 

-.029 

+.08 

+.017 

+.06 

+.071 

+.04 

+.283 

+.01 

-.390 

+.04    150 

62 

.063      .08 

.1141     .04 

.033 

.08 

.015 

.07 

.069 

.04 

.283 

.01 

.374 

.05    1.V> 

&1 

.079      .08 

.no;   .04 

.0% 

.07 

.014 

.07 

.066 

.05 

.281 

.02 

.357 

.a'> .  154 

66 

.095 1     .08 

.106  j     .05 

.039 

.07 

.012 

.07 

.063 

.05 

J^79 

.02 

.338 

.06   156 

63 

.111 

.07 

.101,     .05 

.041 

.07 

.010 

.08 

.059 

.06 

575     .03 

.317 

.06    158 

70 

+.126'  -.07 

-.095'  -.06 

-.044 

+.06 

+.008 

+.08 

+.055 

+.06 

+.269  +.03 

-594 

+.07    16) 

72 

.141  '     .07 

.089 ,     .06 

.046 

.06 

.006 

.08 

.051 

.07 

.2*>3.    .04 

571  1     07    162 

74 

.154      .06 

.083      .07 

.048 

.06 

.004 

.08 

.047 

.07 

.255     .04 

.245;    .07    164 

76 

.167 

.06 

.076'     .07 

.050 

.05 

+.002 

.08 

.043 

.08 

.245!    .05 

.219     .06    166 

78 

.180 

.06 

.069  ■     .07 

.052 

.05 

.000 

.09 

.038 

.08 

535     .05 

.192     .08    16^ 

1 

80 

+.191 

-.05 

-.062.  -.08 

-.053 

+.04 

-.002 

+.09 

+.033 

+.08 

+523 '  +.06 

1          • 
-.16:J  +.08    170 

552 

.201       .051 

.054      .08 

.054 

.04 

.004 

.09 

XSZ'i '     .08 

.210.    .06 

.1341    .08    172 

84 

.211 

.04 

.046      .08 

.055 

.03 

.006 

.09 

.023      .09 

.197'    .07 

.105     .00    174 

86 

.219 

.04 

.038      .08 

.056 

.03 

.008 

.09 

.017 

.09 

.182     .07 

.074     .09    176 

HS 

.226 

.03 

.029      .09 

.956 

.02 

.010 

.09 

.012 

.09 

.166     .08 

.044      .09    17S 

IK) 

+.233 

-.03 

-.021    -.09 

-.056 

+.02 

-.011 

+.09 

+.0061  +.09 

1 

+.150  +.08 

-.013  +.09    180 

1          1 

] 

i 

KOTE.~When  tl 

lie  Argnmeot  it  on  the  right-hand  side  of  the  Table,  the  sign  of  the  correcUoa  it 
The  Moon's  Mean  Longitude,  C .  may  be  fonnd  on  page  344. 

1  to  be  rPTeraed. 
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